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AUTHORS' PREFACE. 



In the following pages, the authors have endeavored to 
present the subjects of Ophthalmology and Otoli>gy in aa 
clear, thorough, and interesting a manuer aa the limited spaoe 
would permit. Of necessity and intentionally, only the 
cardinal fects have buun mentioned, since tlieir experience 
as teachers has impressed the writers with the fact that a 
complex consideration is confusing to the beginner, but that 
after the fundamental principles have been mastered, the de- 
tails of a more extensive \vork are readily acquired. While 
the matter has been prejiared primarily for tlie use of the 
student, it is believwl that it will prove of equal Bcrvice to 
the practising physician in the management of his cases. To 
render the text more effective, nimierous illustrations have 
been employed, which should be carefully studied in con- 
nection therewith. That the work might present a general 
r^sum^j the authors have consulted the principal authorities, 
to whom they acknowledge their indebtedness for many of 
the views contained herein. 



New Havkn, mi5, 
Ann Ardor, lOOS. 



A. N. A. 



EDITOR'S PREFACE. 



In arrangiog for the editorship of The Medical Epitome 
Series the publishers established a few simple conditions, 
namely, that the Series as a whole should embrace the entire 
realm of medicine ; that the individual volumes should au- 
thoritatively cover their respective subjects in all essentials ; 
and that the maximum amount of information, in letter- 
press and engravings, should be given for a minimum price. 
It was the belief of publishers and editor alike that brief 
works of high character would render valuable service not 
only to students, but also to practitioners who might wish 
to refresh or supplement their knowledge to date. 

To the authors the editor extends his heartiest thanks for 
their excellent work. They have fully justified his choice 
in inviting them to undertake a kind of literary task which 
is always difficult — namely, the combination of brevity, clear- 
ness, and comprehensiveness. They have shown a consistent 
interest in the work and an earnest endeavor to cooperate 
with the editor throughout the undertaking. Joint effort of 
this sort ought to yield useful books, brief manuals as con- 
tradistinguished from mere compends. 
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THE EYE AND ITS DISEASES. 



CHAPTER I. 

EXAMINATION OF THE EYE AND ITS APPENDAGES. 

Lachrymal Apparatus. — Under favorable conditious the 
edge of iliu lachryraal gland niny be felt as it lies in itri fossa on 
the iipjier outer wall of the orbit, back of the orbital ridge. 
Enlargement, tnraor, or prolapse slionid be made out. The pres- 
ence of excess of tears in the conjunctival sac (epiphora, stilli- 
ciilium) is indicated by a watery line along the edge of the 
lower lid and at the inner cantlius. Attention should be 
fiirnod to the conducting apparatus, and the small openings 
(puncta) on the margin of each lid near the inner canthus 
should be fonnil open and lying against the eyeball. The 
region overlying the lachrymal sac is next examined for red- 
ness and swelling. The finger, with the ball turned toward 
the nose, is pressed firmly over the lachrymal sac, an<l at the 
same time the punctti are watched to observe the escape of 
discharge, which would indicate that the lachrymal (nasal) duct 
is closed. By introducing the point of a lachrymal syringe info 
the lower punctnm, solutions may be forced intu the lachrymal 
sac and ont again through the upper punctum, if it seems 
desimble to determine the patency of these channels. The 
character of the fluid may also be observed with reference to 
the presence of abnormal secretion in the lachrymal sac. 

Lids. — The width and length of the opening between the 
upper and lower VuU fpaJpebral fiaaure) should be observed, 
as well as any drooping of the upper lid (ptosis). 

The thiu ^is covering the eyeUds shonia then be examined 
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for any. disease which may occur there, and for oedema, swell- 
ing, or redness. 

The maxgins of the lids should receive a thorough inspec- 
tion. Note the number and character of the cilia, as well as 
tlieir direction, being sure that no fine lashes are turne<l in 
against the eyeball (trichiasis), and that there is not a double 
row of lashes (distichiasis). Note the presence of redness, 
swelling, discharge, scales, crusts, watery cysts, ulcers, tumors, 
pediculi, or ova. If the upper or lower lid is found rolled 
inward, so that the margin is turned against the eyeball, the 
condition is called entropion. When the margin is turned 
outward, showing more or less of the conjunctiva, it is known 
as ectropion. 

One should next investigate the inner surface of the upper 
lid by turning. This is accomplished by seizing the eye- 

FlG. 1. 




Desmarres' lid-retractor. 



lashes with a firm hold between the thumb and finger of the 
left hand, with the thumb below. The patient must then 
look down, and any smooth instrument, preferably about the 
size of a match, should be pressed into the skin just under the 
edge of the orbital ridge. If this instrument is pressed down, 
folding the skin before it, while the eyelashes are pulled up 
outside the folded skin, the lid will turn, and may be held in 
.place for inspection by the thumb, which is conveniently 
present. The inner surface of the lid should be examined 
as to the condition of the conjunctiva, congestion, thickening, 
granulations, or points of discoloration. 

The inner surf&ce of the lower lid may be examined by 
placing the finger well up to the edge and pulling down while 
the patient looks up. 

To make satisfactory examination of the lids and eyebnH 



CONJUNCTIVA -SCLERA. 19 

ID young chiUlren the head must be held face up between the 
surgeon's knees and the lida pried apart by the fingers or by 
the use of lid-retractors. (See Fig. 1.) 

Oolyimctiva. — The .method of exaonning the palpebral con- 
janotiTa has just been described. The transition of the pal- 
jx'hral into the ocular conjunctiva (retrotarsal fold, fornix, cul- 
de-sac) should not be overiooked. When the upper lid has 
lieen turned, the edge of the tarsal cartilage must then be 
railed by a blunt instrument. 

The ocular (bulbar) conjunctiva ia easily acceeeible, and con- 
gestion, thickening, (sdema (chemosia), and tumoi-e noted. By 
using pressure with tlie edge of the lid it will be seen tliat the 
conjunctiva ia loosely attached to the eyeball, except about 
the cornea, where it is adherent by a narrow zone (limbus). 
Presence of lesions in this locality should be noted. 

OonJimctiTal Siscbarge. — The student must learn to distin- 
guish the various forms of discharge found in the conjunc- 
tival sac: 

a. Watery (tears, epiphora). — Found in stenosis of con- 
ducting apparatus, etc. 

b. Mucoiia. — Mucilaginous, but clear. Example, chronic 

CODJUDCtivitis. 

('. Mucopurulent. — Tenacious, white or yellow^as in acute 
and chronic conjunctivitis. 

d. Purulent. — Creamy. Runs out of the eye when the lids 
are separated — as in gonorrhceal ophthalmia. 

Congestion of the Eyeball.— o. Conjmietival. — This form 
may be easily distinguished by the fact that the vessels are 
moirable with the conjunctiva over the eyeball. Found in 
conjunctivitis. 

6. C&liary or CMreumeomeaf, — A fine vessel congestion most 
intense about the periphery of the cornea. Pink or vtola- 
MOUB in color. Due to irritation or inflammation in cornea, 
irifl, or ciliary body. 

0. ScUral — Conjunctiva movable over it. May be local- 
ixeii fine-venael congestion or f/eneral in form of large vessels 
which perforate the sclera. In acleritis or glaucoma. 

ftdera. — The eclera may show oongestion, localized swell- 



y/ f^ZAMfMAT/OM OF THE KYR ASD ITS APPEXDAGESL 
m^^ \mSv}U^ ^¥MfA$yUff$tSi)f m artsu^ of diocoloration doe to 

OW^M nhtarflMrtlmt — Altt^xigh the further examinadoD 
M y/^tf *nrri^\ o$$ \py ihiyVt^ti, the method of oblique illami> 
0Hi$i*fi$ m * d*rk nfttu t$sixi 4*4pmeH into ui5e. A double convex 
/Lk!#^ //f «)^^ii ^,// iii/;h f^^'^iJH Ih held f^^i that the image of the 
kfiif^'Mi ii0ti Uf$ Arif^wl burner ih Ix^Htj, which should be at 
tm/^ *l fi^H MW»y, in " playtA '' u[Kin the eye. The impor- 
ISWM t^ tbU umwn^iSTit in very gn^t. Another lens may be 
^m*iS Uf mm(hify th<j illiimiriiiU?<J field. 8i>ecial instruments 
tmvit tfmti sUmm'A for thin |>ijri>owj, called (j^>rneal microscopes. 

OWMUki TUt* mttrior mrfieu^e of the cornea should be 
mr^fuUy i*Hi%mUit**\ by oblique ilbimination for irregularities, 
tfi*f*Hi^imm4'*j /bri?i|(M bodien, uUu^rH, blisters, depreasions, and 
hjHwhlt^n, Out* nmy obH4?rvc I lie; r(*llection of a window when 
Mmi imiimi U fm?ing it, titul note distortions in its outline by 
iwmhg i\w i*yt^. 

'rhi« diitp«r Uytri of IIk! (M)rn<>a should be examined for 
OIMMiIIJmm, a d<MiH<^ wliil4j opucutv (Iciicoina), whether super- 
rt/«hil or di'Mp, nr ii mod<»nit(»ly thi(!k cloud (macula), may be 
Wwlly dlf^i'MruiMJ by duylij^ht, but a faint opacity (nebula) is 
biiMJ mnm by obllqun illuinirmtion. The posterior surface should 
\m Mi*nillnl)^.nd lor opiicitioH, iiHtiully punctate. 

MiitlNltillity of tho oornoa inny be WMod by brushing the sur- 
ftinn wllll H wUp of coUon. Normally this is resented by a 
i|ui(*l( rnllpx. 

Antirlor OhAmber.^-Tht^ depth of the anterior chamber 
i^jtould Im« uotiMJ /. f*., tlu* distauco botweon the posterior 
wurlluM* oT I|h» ot»rut»n and tho anterior surlaiv of tho iris and 
JtMiM. Tho oloarnoMM ot' tht^ aqueous humor should be noted as 
NVolJ a« tho piVMt^ntM* ot* pus aiul exudate (hyiH>pYon) or blood 
(ItvphaMua). 

ItU. Tho anWrtor nurfHoe of tho iris should Ih^ observed 
^H^h»l\»lly and «mmu|wu>hI with tho other oyo. Tho muddy dis- 
^Hvh^'tUloh I\hmu ^HUij|V^v*tlou whioh is aiHH^miKudiHl by loss of 
dotall tu tho rtuo umrkinus of this surtaiv, as well as masses 
of ovudatts tuluvM";*, or piutuout-s<|H^ts, will W nw^^nizeil with 
1^ litth^ t^xjH^Homv QuiT^rtuf of the iiis when the eye is 



PUPIL-ORBIT. 21 

moved (iridadonesis or tremulous iris) is sometimes seen 
wlieD the leus is absent or dislocated. 

Fnpil. — ^The pupil sliould be circular aud nearly in the 
centre of the iris. Great variation iu size is possible under 
uurinal conditions. It is sometimes desirable to record its 
fiize, which may be done by comparing with an instrument 
which has numerous circnlar apertures of measured diameter 
(piipillometer). The reaction of tlie pupil to HeM may l>e 
roughly tested by alternately covering anil nncovering the 
eyes with the hands before a winciow. A better way is to 
throw the light by oblique illnminalion in aud out of tiie 
pupil in the dark room. The pupil into which the light is 
thrown should contract (direct action), but the otlier should 
do so as well (consi-nsuat action). When the patient looks 
from a distant Vti a iiL-ar olijw-l, the piqiii should also contract 
(reaction to accomiaodatioa and convergence). 

Lens. — Till' li>iis uv.i\ hu examined {Kirtially by daylight, 
or bctlcr hy iihlii|iK' illiiuiiiiatiim, as titr as the size uf the 
pupil will admit. The more complete examination as carried 
on with thi' nphrhahnoscope will be described later. Its 
fixity of position t^lmiild be determint-d. Dislocation (hixa- 
tion) is evidenced by iridodonesis or by obtaining a view of 
its ed^, which is never seen under normal conditions- 
Opacities (cataract) on the anterior or posterior surface (polar 
or cflpsular) or in.the lens-snbstancc are noted. A moderate 
amount of haze in advanced life, often quite brownish (sclero- 
sis), is normally present and compatible with useful vision. 

Vitreous Humor. — That part of the vitreous chamber 
which lies just back of the lens is accessible by daylight and 
oblique illumination, and should lie perfectly clear. When 
filled with exudate, involved by a new growth or retinal 
detachment, these may be made out. The deeper parts of 
the vitreous are examined with the ophthalmoscope. 

Orbit. — The finger should be passed about the bony edge 
of the orbit and pushed well back Inside about the eyeball for 
the detection of tumors and irregularities. If orbital disease 
"a suspected, the nose and accessory ainnses should be iuves- 
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Eyeball.— Not'- ll'<j position .^f the ejoUIl as to umlue 
])nniiiiK.Tic'i> (i'\uiiiiliialrii'>s, ]iro|ii(,sis) or receiiijioii into the 
„rl,it (,.nu|.l.ll.,ln<ns| „n>l i.^ In nMI.er it i« pushed to one 
„r the other .^•V■. AIh> n;iu.<luT ,h. cy.hall \A.,^v (m,.g..|. 
„l>hlhahiu,s) w smallor (iiiici-<>i>hthahi,„sj than the normal size. 




Ophthalmoscope. — Ophthalmoscopr is a difTicuh art, and 
liio l)pfriiiiier is n'lvised to emhrnoe every opportunity to 
perfect himself. The principle timlerlying the use of the 
"phthahiioscoiie should ho thoroughly maat^red. The reasons 
why the pupil appears dark nnd no view of the background 
-''(b) may be obtaineil under onliiiary circumstanceB fr? 
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two : first, beciiiiKC liglit which enters the eye in reflected back 
tn its source; and secondly, because there ia little internal 
reflection on account of the pigmented lMi:kgronnd, The 
(troblem of getting in the ^mth of the light returning from 
the interior of the eye might be simply solved by h(jlding a 
liitllow tube iu a candle-flume. Through this the pupil will 
appear luniiuous. Or, if a hole ia made in the centre of a 
mirror and the light reflected iulo the pupil, the observer's 
eye, placed at this aperture, will see the fundus illuminated 
in the same way. This is essentially an ophthalmoseope. 

The modem complete or re&acting ophthalmoscope con- 
sists of a revolving disk, near the circumferi'nce of which ia 
arranged a series of apertures filled with lenses of \'arious 
strengths. These are made to pass back of the ajwrture in a 
concave mirror. Suitable support for the disk and mirror 
with handle make up the instrumctit. 

There are four methods of ophthalmoscopy for diagnosis of 
lesions : 

I. A strong lens in the disk, say -^-16 D., in turned beldnd 
ihe aperture. An Arganil burner is plaivd on a level with 
the patient's eye, on the siinie side of the head, so that the 
shadow of the temple falls on the tip of the nose. The ob- 
server approaches the patient on the same side as the light, 
while reflecting it into the eye and looking through the aper- 
ture with the same eye as that observed. By this method the 
coFuea, lens, and anterior jiart of the vitreous may be studied 
in great detail with magnified image, 

II. With no lens behind the aperture, at a distance of about 
12 inclies, the light is reflected into the eye. The pupil 
appears luminous, but the details of the fundus can not be 
seen. If there are opacities in the cornea, lens, or vitreous, 
they will ap])ear as block spots in the brilliant pupil. 

The localization of any opacity may be determined with 
some accuracy by the following method : If the observer's 
eye is move*! so that the opacity which he sees lies nearly in 
line, let us say, with the lower edge of the pupil, when the 
patient's eye is turned upward the opacity, if it lies back of the 

mlj will disappear behind the iris, or if it lies in frontj 




24 EXAMINATION OF THE EYE AND ITS APPENDAGES. 

it win appear to move upward from the edge of the pupil. 
The principle of parallax is here involved. 

The behavior of the ojiacity witli rt^ference to a brilliaut 
point of light which is the reflex from the anterior surface of 
tlie cornea, and which is referred to a point just back of the 
[xisterior pole of the lens, may \x observed in tiie same way. 

The vitreous should be carefully scanned for fixed or float- 
ing opacities while the eye is moved about. Lesions in the 
vitreous may be located and followed at different depths by 
bringing into place convex leuses of the ophthalmosco|)e. 

III, The details of the fundus may now be investigated 
by what is known as the direct mettiod or the method of the 
erect Image. The jiatient and the light should bo ]ilueed 
as just described, and the upfwr edge of the ophlliiilimiscope 

C laced on the supraorbital ridge of the observer with the chin 
eld down. The light is reflected into the pupil of the 
patient's eye and the observer approaches very near. If the 
accommodation is relnxetl by an attempt to look at a distance 
with both eyes oj>en, the fundus will come into view, if the 
refraction of both the jwitient and observer is normal. The 
erect image thus seen will be mi^nitied alwut lii times. 

IV. The Indirect Method or the Method of the Inverted 
Image. — The light ia thrown from flip "plitbalmiis(;o]»e, held 
at a distance of aliout 18 ineln's, with a -| -"I 1>. lens before the 
aperture. 

With the other hand the lens used for oblique illumination 
(+15 D.) is held about 2 inches fi-oni the patient's eye. An 
inverted image will form between the object lens and the 
ophthalmoscope. It is magnified about 5 times. 

Choice of Method. — The method of the erect image is to be 
preferred for closer examination since the enlargement ia 
greater but the field is small. The use of the ophthalmoscope 
for determining errors of refraction will lie described under 
the head of Errors of Refraction. 

The Ftmdus. — The ophthalmoscope opens to one's view a 
little more than the posterior hemisphere of the internal sur- 
face of the eyeball. It is often desirable to use a mydriatic to 

"litate the examination. Honiiitropine hydrobroraate (2 per 
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cent.)oreuphthalmiu(5 per cent.) are tlie most suitable fortius 
inirpcise. In carrying mit a complete examination of the fundus 
the two landmarks which shoiilil be first found are the optic 
nerve (optic disk, papilla) and the macula (yellow spot). Tiie 
former appears as an oval pinkish-white disk. A pit with 
filliping sides is in the eentre (physiological excavation), with 
the mottled appearance of the lamina cribrosa at its bottom. 
A white Hng of varying breadth (scleral ring) surrounds the 
disk, and outside of this more or le^s pigment (choroidal ring). 
From the nerve comes the centraj artery of tlie retina a?i a 
single trunk, or already divided, and it then divides and sub- 
divides on the retina. The veins follow in t,'i'ni.'nil the same 
course as the arti^ries, 'Die color, aniouni of blood-supply, 
i^harpness of outline, and swelling of the disk should not I'sciipc 
notice. The presence of an excavation with .sliar|i i^iilus, ovit 
which the vessels seem to fall (cupped disk), may dcnotL' glau- 
ciimfl. The other landmark — the macula — ^whicli is very ditli- 
cultto see when the pupil is small, is an area of deeper color 
than the surrounding fundus, and shows a pit in its centre 
with a bright reflex (fovea centralis). An examination can not 
be thorough withiiut a careful investigation of this region, 
whose integrity is so necessary to jierfcct vision. The retinal 
vessels, should be followed from the nerve over the fundus 
and changes in them noted. The general appearance of the 
fundus is variable with the amount of pigment, depending on 
the complexion of the individual. When the retinal pigment 
is plentiful, a dark-red, mottled background is presente*! for 
the retinal vessels; when scanty, iho choroidal vessels as 
well are seen as a network either lighter or darker than the 
liackgronnd of choroidal pigment. Remembering that the 
retina] ves.sels are in the nerve-fibre layer, which is practi- 
cally the inner layer of the retina, that the retinal pigment is 
the outer layer of the retina, and that the choroidal vessels lie 
in the choroidal pigment, the depth of any lesion may be made 
out from these landmarks. The fundus should be searched in 
all directions for lesions — such as blood in spots, splashes, or 
Isi^ areas, white paiclien of exudate, degeneration, or of ex- 
i eclertl. Maeh maascs of pigment — I'etinal or clioroidtd. 
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Tension. — The proper way to test the hardness of the eye- 
ball is by making the patient look down, and delicately, with 
the two first fingers, press through the upper lid until the 
eyeball is felt. By alternately pressing with either finger 
while the other finger is held fixeclly in contact with the eye- 
ball as the surgeon gets the " sense of fluctuation '' a judgment 
of the tension is obtained. 

Degrees of Tension. — An eye that is somewhat hanler than 
the normal is described as having tension, T. +1. Decided 
rise of tension is recorded as T. +2 ; stony hardness as T. +3. 
Conversely, T. —1, T. —2, T. —3, denote varying degrees of 
softness. Instruments for recording the degree of tension 
have been devised, but are of little practical value. 

Vision. — The sense of sight is divided into : I. Form-sense 
(acuity of vision); II. Color-sense; and III. Light-sense. 

The form-sense may be classified as (a) direct or central 
vision, and (6) indirect or peripheral vision. 

I. Acuity of Vision. — Distance. — In order to record with 
exactness the acuity of (a) direct or central vision the employ- 
ment of letters has been found the most practical test. The 
universal method is to determine the smallest letters which 
the patient can read from a card containing letters of various 
sizes placed at a given distance. The construction of such 
a card is based upon the assumption that, with average 
acuity of vision, a patient should normally recognize a letter 
at any given distance when the height and breadth of that 
letter subtend an angle of 5' of arc, the apex of which 
angle is at the patient's eye. In other words, if two lines are 
made to diverge from the eye forming an angle between them 
of 5', letters fitted between these lines at different distances 
will vary in size, but will all form the same size image on the 
retina and be seen equally well. The letters on Snellen's 
card, which is usually employed, are all of a size determined 
upon the principle just stated and properly numbered for the 
distance at which they are placed in the angle. 

Method of Recording Acuity of Vision. — Each eye should 

be tested separately. With the card placed in a good light 

^ distance of 30 fe^t from the patient, the smallest 



Mters which can be reatl are noted. The number over these, 
which denotes the distance in feet or metres at which they 
shoald be read, forma the denominator of a fraction whose 
numerator is the distance of the card from the patient — 
generally, as stated, 20 feet or 6 metres. Example: if the 
number of the line of smallest letters read is 40, tlie record 
will be V. ^^|-j[. When vision is too poor to be tested with 
letters, the distance at which fingers may be counted siionld 
be noted. Or, vision may be reduced to perception of light 
{p. 1.) or may be nothing (V. ==0). For the illiterate, forms 
snch as the spots of |> laying-cards or familiar objects m:iy he 
employed instead of letters. 

Near Point. — A cai-d for the ]>urpose of testing vision at 




The visual angle. 

the near point is constmcted upon the same principles, bnt 
various sizes of printers' type are usually erai>Ioyed (Jaeger' riX 
The record is made for the number of the type read and nt 
the reading distance, 12 to 14 inches. The ability to change 
the refractive power of the dioptric media of the eye is called 
the accommodation, and lies in the action of the eiliary muscle, 
which in contraction relaxes the tension on the suspensory 
ligament of the lens, and the latter by its inherent elasticity 
becomes more convex, especially as to its anterior surface, and 
thus enables the focus for a near object to fall upon the retina. 
The test for the accommodation consists in observing the 
Dearest point to the eye at which the print remains clear. 
1 of Yision. — The area of ffiore or less distinct 




Perimeter. The eTsmlnatlitn msy be mode with the carrier which moves a] 
the semicircle, or the tesi«ti]ecU TDB.y lie carried along Ihls by means al dark ill 
' Mttuhnl to a long ltani]Ie, each disli conlaiujng In Ita cenire the test-object. 1 
uMlenC's cbln la placed Id the curved ebin rexl ; the notcbed end or the upright 
Is brought into coiitn't with the ft«sdlrei;tlslieiieath the eye In he exaralnuil, wli 
UttiStlveljr axpH the centre of the Bemleircle. The other e;c stlimld be eover 
pieftntbl; with a neatly adjimteit bandtgo. The record-cluirt Is Itiaerled M (he bi 
of the instrument, nnd. by means uf an Ivorv vernier, the eikminer la enabled 
mark enactlv with a pencil tue point on the Aart earresponding to the position 
the semielrrle at which the pstiont bpcb the test-nbject. The varloiia marks 
then Joined by a continuous line, and a map of the Held Is obtained, 

and tracing with a piece of chalk the limits of the field while 
the eye is fixed upon a point dinxttly in front. For exact 
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measurements an instrument called the perimeter is employed. 
It consists essentially of a rest for the chin and a semicircular 
metal or liard rubber arc of about 1 foot radius, so fixeil that 
when the head ie placed in the rest tiie eye to he examined 
will he in the centre of the arc. The arc may be turned 
about on an axis which is a line drawn between the eye and 
the centre of the arc lying directly in front of and on a level 
with the eye. By revolving the arc about and passing a 
white object on it away from the central point, u|»op wliicli 
the eye is fixed, the whole field may be covered. The field 
for one eye is called the raonocnlar field of vision ; the field 
common to both is called the binocular field. One should 
observe concentric contraction of the field of vision, irregular 
contraction, and isolated defects (scotomata). When there is 
no vision in the defective part of the field, the scotoma is 
absolute; when the vision is diminished, relative. If one- 
half of the field is defective, the condition is known as hemi- 
anopsia. This is due to causes local in the eye or to lesions 
in the chiasm, optic tracts, optic radiation, or cortex of the 
occipital lobe. 

II. Oolor-senae. — A defect in the eolor-perception may be 
either congenital or acquired. In the latter case the defect 
may be only central {central color scotoma). The best method 
of testing color-perception is by the use of skeins of colored 
worsted (Holmgren's test). A red skein is laid on a table, 
and the patient is required to choose others which resemble it 
in color. For railroad and marine employed tests are also 
made with lanterns which show colored lights (Thomson's or 
Williams' lanterns). Colors are not seen so far from the point 
of fixation as whit« — i. e., the field for colors is smaller. 
Green has the smallest field ; then red, blue, and white in the 
order named 

III. Light sense is the power of the eye to appreciate varia- 
t!(m in the nitensitv of illumination. An instrument called 
a photometer ma\ be used in measuring differences of illumi- 
nation. Diseases such as retinitis may affect the light-sense. 

Muscles. — Onh the external muscles of the eyeball are in- 
chided under this caption. Although the methods of detects 
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■ ing error of motility will be referred to later, it is well to test 
the action of the muscles roughly at this point. The excur- 
sion of each eye, while following the finger in every direction, 
should be tested and limitations noted (paralysis or paresis). 
There should be no deviation of either line of vision from the 
object of fixation (strabismus). 

If one eye is covered with a card and the other eye fixed 
upon any object, there shoidd be no deviation of the covered 
eye, and it should make no movement when uncovered (cover- 
test for insufficiency). Both eyes should fix upon the same 
object and the two images should fuse (binocular vision). If 
both eyes do not fix upon the same object, double images are 
likely to result (diplopia). 

QUESTIONS. ■ 

Describe the method of esamining the conductina lachrjrnal apparatus. 

State poitits to bu observed in examiniag the lids, conjnnotiva, and Hclera. 

What 18 oblique illuminatiou 7 

Give the forms of ronjunctiviil disvhai^ ami nf cutigestjuu uf the eytlial). 

Deapribe eiaminatiou of the cornea, anterior chamber, iris, and lena. 

Eiidain tin- four uietbods of using tbo Oiibthaluioseope. 

Deecribe the rundus, 

(live test of t«DBiOD. 

Describe metbod of testiiig the acuity of yigion at distance and at near 

What is the field of vision f 
. Huw is color-senee tested? 



CHAPTER II. 

DISEASES OF THE LACHRYMAL APPARATUS. 



Diseases of the lachrymal apparatus are clasaifled as dis- 
e9,ws of the sccretinff and diseu.^es of the conducting pdr- 
tions, 

DISEASES OF THE SECRETINa PORTION. 

The secreting portion consists of the lachryinnl glnnJ, in- 
cluding the riccesson/ gUmd of Rogenmuller. 

The lachrymal gfland is rarely the subject of disease. 
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Acute mm Bttp i mra t i v e mflimmatian (dacryoadenitis), some- 
times called ** mumps," and acute mppuratiim (al^soess), do 
(Kx^sionally occur. It may also be involved in a efaroiilc 
inflammation, causing hyi>ertrophy. A cystic Hig^rffntjon of 
r)ne of the ducts {diwrtfOfMs) is also descril>ed. TmnorB of the 
laclirymal gland are not unknown — <•. (/., carcinoma, sarcoma, 
cysts, tul>erculosi.s, and syphilis. It may be(*ome prolapsed 
downward, when it may be seen and felt. Fibula is of rare 
occurrence. 

DISEASES OF THE GONDUCTING PORTION. 

The conducting portion consists of the punHa^ canalieuli, 
larhryinal mffy Uwhrynial {uasal) duct 

Malposition or stenosis (atresia) of the pnncta or canalicoli 
may l>e cimgenital. The most common condition, however 
is displacement of the pnncta by turning out of the lids 
(ectropion), s^> that they do not lie against the eyeball. This 
is pr<Mlui*ed by thickening of the lid in chronic diseases re- 
laxation in old a;re and in facial ixiralysis, or by cicatricial 
conlniction after traumatism. Foreign bodies, as an eyelash 
lej>tothrix, or rjahrarrHjus deposits and wounds may occlude 
the lumen. 

Symptoms. — The natural result of stenosis or malposition 
IK ejiiphoni — the [latient comj)laining of a watery eye, tears 
flowing on the cheek, especially in wind or in cold weather. 

Treatment. — Kor congenital as well as acquired stenosis 
frKitUK-nt iH often unsatisfactory. If the puuctum alone is 
utt'i'ri4'il^ it may -ometimos be opened, enlarged, or dilated 
with ••urrccH. For mal|K)sition, due to hy{)ertrophy of the 
lid, tr^Jitment ron-ists in astringent applications to the con- 
jiin''tiv;j| i^iirfjicf', such as nitrate of silver, 1 to 2 j)er cent 
w^lntiofH.. 

DISEASES OF THE LACHRYMAL SAC. 

The lu/;li ry rnal sac has a small inlet through the canaliculi 
and an outlet, through tlie nasal duct. Mechanical interfer- 
i*tuu*, with the flow of tears from the sac into the nose tends 
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to distention and disease of the sac. The diseases of tlie sac 
are classifled as (a) Chronic catarrhal dacryocystitia ; later (6) 
AetUe suppurative dacryocystUift {abscess of the lachrymal, sac) 
may supervene. 

OHBOHIO DACRYOCYSTITIS. 

SynoiiTm. — Blennorrlioea of the laclirynial sac. 

Definitdon. — A chronic catarrhal inflammation of the mucous 
lining of tlie lachrymal sac. 

Etiology. — The underlying cause ia stricture of the nasal 
duct, usually aci'orapanying nasal diseases, sucli as catarrh, 
polypi, or traumatic disturltance of the bone, with damming 
back of the tears and distention of tlie sac (mucocele). The 
stricture is generally either at the upper or the lower end of 
the dnct. The mucous membrane of the sac thus becomes 
diseased from the presence of the accumulated discharge. 

SuttjectdTe Symptoms. — The patient complains of epiphora 
and troubles referred to the lids, which come from the ever- 
present complicating chronic conjunctivitis. 

OltiectiTe Symptoms. — The distended sac may l>e seen and 
felt as an elastic tumor. When pressure is made upon it, the 
contents usually pass out through the puncta, or are forced into 
the nose through the stricture of the nasal duct. The lids 
are red, swollen, showing more or less discharge at the edge 
from the C(iniunctivitis and blepharitis, and the caruncle is 
swollen. 

Oonrse. — Such a condition in the sac may exist for years, 
but absces.s is always liable to occur, and the disease does not 
tend to improve. In long-standing cases necrosis of the ad- 
joining bone may ensue. 

DiagnosiB. — The epiphora and discharge of mucopurulent 
fluid through the puncta on pressure over the sac make the 
diagnosis unmistakable. 

Palliative treatment consists in the iiistillaticin of astrin- 
gents — e. g., zinc sulphate (0.3 per cent.) or alum (0,5 per 
cent.) — immediately after emptying the sac by pressure, and in 
treating the primary nasal disease especially in the region of 
a— E, E. 



I treati 
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the opening of the nasal duct. The sac may be syringed with 
astringent solutions, such as nitrate of silver (0.5 to 1 per cent.). 
Operative Treatment. — I. Slitting the canaliculus and cut- 
ting the stricture in the nasal duct are accomplished as fol- 
lows : A small, narrow, probe-pointed knife (canaliculus- 
knife), with a long, slightly curved shank, is introduced 
usually into the lower j)unctum. After entering with tlie 
point downward, the knife is turned in a horizontal direction 
and passed along the canaliculus, with the cutting edge in- 
ward toward the eyeball, while the lid is drawn in the oppo- 
site direction with the finger and held quite taut. The knife 
should be passed through the lachrymal sac until it meets the 
lachrymal bone. With the point pressed against the bone, 
the handle should be raised until vertical, and the canaliculus 
thus fully slit, while the point is pushed down through the 

Fig. 6. 




Weber's canaliculus-knife. 

nasal duct into the inferior meatus of the nose. The direc- 
tion of the knife should be toward the groove between the ala 
of the nose and the cheek. The injection into the sac of a 
solution of adrenalin chloride (1 : 10,000) and cocaine hydro- 
chlorate (2 per cent.) will facilitate the operation by their vaso- 
constricting action. Immediately after withdrawing the knife 
the whole tract must be syringed with a mild antiseptic solu- 
tion, such as boric acid (3 per cent.). The next stop consists 
in passing a probe (usually the largest possible) through the 
nasal duct into the nose, and allowing it to remain in place for 
a few minutes. Bowman, Theobald, and AVeber probes are the 
common styles, and they vary in diameter from 1 to 4 mm. 
To prevent the stricture from reforming, the probing should 
be continued at first every other day, and later, at longer 
intervals, for several weeks or months, depending on the 
character and behavior of the stricture. The operation and 
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probing are painful, and the results are not always 
tory, at least as far as the epiphora is concerned, althoiieh the 
slitting of the canaliculus alone will usually prevent danger 
of abscess. In infants operative measures should be under- 
taken cautiously, since many cases recover under palliative 
treatment. 

II, The introduction into the nasal duct of lead or silver 
styles which are left, in place indefinitely was formerly much 
practised. 

III. In obstinate cases and in those where operative pi-o- 
cedures on the eyeball are contemplated and infection feared, 




the aac should be destroyed. It is exposed by a skin inciaiim 
and cauterized or dissected out. The epiphora is not dis- 
tressing, but excision of the lachrymal f^land has been advo- 
cated. 

ABS01BSS OF THE LAGHBTMAL SAC. 

SynonymB. — Purulent dacryocystitis ; Phlegmon. 
Definition. — Acute suppurative inffamniation of the sac and 
surrounding tissues. 
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Etiology. — Chronic dacryocystitis is always the forerunner 
of abscess. Infection is the immediate cause. 

Pathology. — The pyogenic germs which are always present 
in the sac may excite acute inflammation in the sac and walls, 
with the same pathogenesis as elsewhere in the body. 

Subjective Symptoms. — The patient who has been troubled 
with epiphora or dacryocystitis is suddenly attacked with 
severe throbbing pain in the region of the sac. 

Objective Symptoms. — The skin becomes red, tense, swollen, 
and tender. The lids also are swollen, and there may be 
constitutional disturbances. If not incised, the abscess points 
and bursts on the skin surface and may leave a permanent 
fistulous tract connecting with the sac. 

Diagnosis. — The involvement of the lachrymal sac is estab- 
lished by the situation of the abscess and the history of 
epiphora, but the condition might be mistaken for abscess of 
the lid or for processes involving the bone in the vicinity. 

Prophylactie treatment consists in treating the dacryocystitis. 

Active Treatment. — When the abscess is forming, hot fo- 
mentations or poultices are indicated. When the tumor softens, 
it should be promptly and freely incised through the skin and 
the cavity syringed and packed with gauze. The wound is 
then dressed daily on general surgical principles. If excessive 
granulations form, they may be treated by scraping or by 
nitrate of silver stick. When all reaction has subsided, the 
canaliculus should be slit and the nasal duct probed if possible, 
in order to prevent recurrence, which is liable to take place. 

QUESTIONS. 

What lesions may occur in the secreting portion of the lachrymal apparatus? 
What are the causes, symptoms, and treatment of malposition or stenosis of 
the puncta and canaliculi ? 
How are diseases of the lachrymal sac divided ? 
What are the causes of chronic dacryocystitis ?* 
What are the symptoms and complications ? 
Describe the i)alliative and operative treatment. 
Describe abscess of the lachrymal sac. 
What results may follow stricture of the nasal duct? 
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CHAPTER III. 

DISEASES OF THE LIDS. 
BLEPHABinS HARaiKALZS. 



rnonyms. — Blepharitis ciliaris ; Tinea tarsi ; Blepliaro- 
adcnitis. 

Definition. — A chronic inflamniatioii of the edge of the eye- 
lids accompaiiietl by congestion, thickening, ulceration, and 
formation of crusts and scales. 

EtiologT- — TJie underlying cause is often a conjunctivitis 
with improper care in cleansing the roots of the lashes where 
the discharge collects. Errors of refraction are indirectly 
responsible in some cases. Other causes are improper mode 
of life, depression in the general health, late hours, smoke, 
and dust. It complicates lachrymal disease and may folloiv 
the exanthemata. 

DermatolDgical Olassification. — The disease a.=Rumes the form 
of (a)BetojTfiteci, where the sebaceous glands areafFectcd, form- 
ing scales or yellow crusts ; (6) syoosiSf in which case there is 
suppuration in the hair-bulbs; (c) eczema, being often asso- 
ciated with eczema of the face in children. 

Olinical Classification. — The disease is commonly divided 
into vleerative and nonufoeraltve blepharitis. 

Symptoms,— The congestion along the roots of the lashes is 
often the only symptom (hyperemia marginali.s). This eonjes 
and goes at the least provocation, such as eyestrain, late 
hours, exposure to wind, etc. In more marked form there 
will be formation of scales and crusts (squamous blepharitis). 
In other cases minute pustules (pustular blepharitis) are found, 
and when these ru])ture, hard crusts and scabs form, under 
which ulcerations are found (idcerative blepharitis). 

Oonrse. — The disease, which is most common in children, 
extends over many years and ultimately results in complete 
loss of the eyelashes (madarosis), with the edge of the lid 
thickened and everted (tylosis). 
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Treatment, which is tedious, consists in correcting errors of 
refraction, reforming the mode of life, and attending to con- 
stitutional disturbances. 

Local Treatment. — Strict cleanliness should be observed. 
The edges of the lids must be washed with soap and water 
or solutions of borax or bicarbonate of sodium until free from 
crusts. Ointments may then be applied, such as the following : 

1^ Hydrargyri oxidi flavi, 0.15; 

Petrolati, 10.00. 

M. et ft. ung. 
Sig. — Rub on the edge of the eyelids every night. 

One may also use ointments of hydrargyrum ammoniatum 
(1 per cent.), hydrargyrum rubrum (1 per cent.), or ichthyol 
(5 per cent.). In ulcerative cases nitrate of silver solutions 
(1 to 2 per cent.) or even the stick of nitrate of silver are 
indicated. When pustules form about the hair-follicles, the 
cilia should be pulled out. Astringents such as zinc sulphate 
(0.3 per cent.) or nitrate of silver (1 per cent.) should be used 
to cure the complicating conjunctivitis. 

HORDEOLUM. 

Synonym. — Stye. 

Definition. — An acute circumscribed suppurative inflam- 
mation beginning in the glands at the margin of the lid. 

Etiology. — The presence of blepharitis, disturbances of 
digestion, impaired vitality, and eyestrain. The immediate 
cause is infection with pyogenic germs. 

Pathology. — On account of the numerous glandular struct^ 
ures, the edge of the lid is a favorable place* for the entrance 
of infection. It is also liable to slight abrasions by rubbing. 

Symptoms. — Itching and burning sensations followed by a 
red and swollen area at the edge of the lid. Later the abscess 
forms, points, and discharges. There is often extensive 
cedema of the lid out of proportion to the size of the lesion. 

Course. — Styes run their course in from three days to a week 
or more, and are often repeated one after another. At times 
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one will not itach the suppurative stage, but become aborted 
or remain as a hard swelling ("blind stye"). 

Treatment. — The digestive tract should be treated and eon- 
stitiitioiial treatment instituted. Bits of ice held against the 
beginning stye may abort it. Ointments of i-ed or yellow 
uxide of mercury (1 per cent.) may be applied. Later hot 
fomentations will encourage suppuration. Early incision will 
cut short the course. 

CHALAZION. 

Synonyms. — Tarsal tuiiiur ; Meibomian cyst. 
Definition. — A chronio affectiou of the Meil)omian gland? 
with the formatiou of a hard swelling in the lid. 




Etiology. — Chalazia ai^e r(.';:;ar(led by some as due to infec- 
tion, but in many cases the tlirect cause is the stoppage of a 
Meibomian duct and the accumulation of diaehai^ in the 
gland. 

Pathology. — The process seems to be a chronic inflammation 
with the production of graiiulation-like material originating 
" a the Slcibomian gland. Under the microscope these tumors 
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in the typical wtago kHow scant counective-tiasue stroma with 
iDiiiiy round cells and without true capsule. 

Snitiectiye STmptoiiis. — The patieuta iistially have little com- 
plaint except on account of the apjiearance of the swelling. 
The inflammatory symptoms which may occur at the begin- 
ning and the roughened condition of the lid occurring later 
may create more or less irritation. 

O^ective Symptoms. — A chalazion appears as a round or 
elongated tumor varying in size up to that of a walnut. It 
is firmly adherent to the tarsal cartilage with the skin usually 
freely movable over it. On the conjunctival aspect a dark 
spot generally shows in the tarsus. 

OoUTBS. — A chalazion may begin with symptoms of horde- 
olum and later lose infiammatory signs, or may appear 




a' chalazion forteps. 



without inflammation. At times the adjoining tissue is in- 
volved in chronic inflammatory infiltration. Later the centre 
of the chalazion breaks down into a clear or yellowish fluid, 
and the degeneration continues until the whole mass becomes 
a cyst with thickened walls. Generally the fluid escapes 
through a spontaneous opening on the inner aspect of the lid. 
This soon closes, and about it granulations form sometimes 
as large polypoid masses. Chalazia are likely to be multiple 
and their course is protracted. They often spontaneously 
disappear. 

Treatment. — Hot fomentations may be tried with massage. 

Radical treatment consists in curetting or in excision. In 
the former procedure, a vertical incision is made on the innei 
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or conjunctival side, and the gran illation -masses are thor- 
oughly scraped out with a small sharp- or serrated-edged 
spoon (Meibomian scoop). The sac refills with blood, which 
is absorbed in a few days. This operation may require repe- 
tition. A more satisfactory method consists in making a 
liberal incision under aseptic conditions through the skin over 
the tumor parallel to the edge of the lid. The mass may then 
be dissected out, using the knife and scissors. The chalazion 
with the region of the lid about it should be clamped off by 
an instrument (Desmarres' clamp) consisting of a horn plate 
and a ring on opposite arms like a forceps. This will pre- 
vent troublesome hemorrhage and fix the tumor. One or 
more stitches are generally desirable after the bleeding has 
stopped. An antiseptic powder, as iodoform or aristol, may 
be used as a dressing and covered with court plaster. 

ENTROPION. 

Definition. — A condition in which the edge of tlie eyelid is 
turned inward against the eyeball. 

Etiology. — ^The common cause of entropion is cicatricial 
contraction of the palpebral conjunctiva {cicatricial enlropiov). 
This is generally produced by trachoma, but may be due to 
wounds or bums. Entropion may also be due to a spasmodic 
condition of the orbicularis of the lower lid in elderly people 
with lax condition of the soft parts (spasmodic entropion). 
A similar condition appears in children when there is great 
photophobia such as accompanies ulcers of the cornea. 

Symptoms. — The most serious consequence of entropion is 
the brushing of' the lashes against the eyeball (trichiasis), 
which leads to irritation and congestion of the eyeball and 
ulceration of the cornea. 

Treatment. — For spastic entropion, if temporary, the skin 
of the lid can be nulled down toward the cheek by adhesive 
plaster or may be folded by taking a long stitch. In triehiaais 
with the presence of only a few inturned lashes, these may be 
pulled out at intervals or destroyed by electrolysis. But in 
nmrked cases of cicatricial entropion operative treatment ia 
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iiidk-atcil. Till' tsiuipk'st iiietluid (Hiu^ists iti excising ao ellip- 
tiful |)iit'e 111' skin of tlio liil and closing tbe opening with 
autiiFL's (Oraefe's operation). This piwediire ia appHrable t'l 
mild caiws, utid luav al^o be applied to persistant Hpastic entro- 
pion. Fur marked tMuen many diR'erent operations have l>een 
employed. Tliey are for the most part vanntiond of the fol- 
Idwiiig pi'ocwhirei^ ; An elliptii-al piece of wkin is excised from 
tlii.' lid with the nnderlying muscle. If there is much in- 
ciirviiif!: <it" tlio tai-sal cartilage, a wedge-shaiied groove is cut 
Imri/oiilally in the middle of the tarsUH and sutures are passed 
thmugli the skin and cul edges of the uirsiis(Streatfeild-Snelleii's 
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I indalon; 2, 3, posiUona 



Operation). Instead of grooving the tar^i cartilage, a good 
effect is obtained bv splitting the margin of the lid length- 
wise, being careful to ka\e all tht cihi and huir-bulbs on the 
outer flap. Thi'! mav be left to graniilitt hut the skin wound 
is sutured (JaeBcbe Ailt a operation) A ii irrow strip of ^in i 
(Hotz) or raucous membrane (Van Mdlengcn) withotit a 
pedicle may he fitted into the groo\e at the lid margin and 
will attach itself In connection with the above opetationB it 
ia of great ad\ antage at times to lengthen the palpebral fissure 
at the outer cantlms (canthoplasty) Ihis is done by a single 
cut with the scissors and bv passing sutures between the out 
edges of the conjunctiva ind skin 
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ECTKOPIOW. 

Deflnitdon. — ^A rolling out of the li<I — the opposite of en- 
tropion. 

Etiology. — This condition is largely due to thickening of 
th(! conjunctiva and margin of tlie lid, or to cicatricial con- 
traction of the skin following wounds, burna, ulceration, or 
caries of the orbital mai^in. It also occurs from relaxation 
of the lid in elderly persons or in paralysis of the orbicu- 
laris. 

Symptoma. — Ectropion is unsightly, exposing as it does 
more or less of the conjunctiva. Epiphora, chronic conjunc- 
tivitis, and irritation are complained of. The lower lid is 
the more frequently affected. 

Treatment. — When recent, moderate in degree, and due to 
hypertrophy of the conjunctiva, applications of nitrate of 
silver (1 to 4 per cent.) to the conjunctival surface may 
give relief. In advanced and marked cases the hypertni- 
phied tissue may be excised. M'lien ectropion is due to 
cicatricial contraction, relief is obtained only from some 
form of operation. Snellen's operation consists in passing a 
suture with two needles, each of which is entered inside the 
lower lid and comes out through the skin on tlie cheek, leav- 
ing a loop on the conjunctival surface. The ends are then 
tightly tied on the cheek, and the cicatricial bands, whicli 
result, tend to roll the lid inward. In marked cases a plastic 
operatitm, generally by the use of sliding flaps, Is necessary'in 
order to relieve the tension of the cicatrix on the lid. Short- 
ening the (jalpebral fissure by joining together a portion of 
the up{)er and lower lids at the outer canthus (tarsorrluipliy) 
may be advisable. 

PTOSIS. 

Definition. — A drooping of the upj>er lid. 

Etiology. — Ptosis may be due to paralysis or insufficiency 
of the levator palpebrse. It occurs either in tlie coneeuital 
form, when it is usually bilateral, or in tlie acquired form, when 
it is generally unilateral. In the latter case especially, it may 
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be aijfiociated with paralr;>es of other mti^les supplied Yi^cl 
third nerve, such an are due lo syphilis or di:>ea£es of the 
brain. There are still other eases due to mechanical causes, 
such aa increased volume of the lid with trachoma, tumors, 
etc. Forcei>s injuries at birth are not nnkDo\vn as a cause. 

Symptoms. — ^Ihe upper lid will cover the pupil in marktHl 
ptoeiij, and the patient will attempt to raise the lid by contrao> 



Fanai' operaUon: A, A', ceatnl 




B. B'. lateral Eutaree. (NetU 



tion of the frontalis muscle, holding tlie head well back, thw 
giving the charaoteristlc expres,sion. 

Treatment. — If ptosis is due to paralysis or to mechanic! 
causers, the cQUBtitntioiial and local measores may avail. I^ 
tile ptdsis is permanent, and especially in the congenital « 
operatiTe procedures are indicated. Tlie underlying principle 
involved in nearly all the operations is the attempt to connect 

9 upper lid more directly with the oceipitofroutalis masde,— 




imvni£:s of tbe lids. 
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ana thus exag^rate the action t)f that muscle in raising tlie 
lid. The simplest meth<«] (Qraefe's operation) is to excise an 
elliptical piece of skin with the underlying tissue of the lid and 
suture the cut edges of the wound. The Pagensteclier opera- 
tion consists in using a suture with two needles, each of which 
is passed from the edge of the lid up under the skin and 
Wrought out near the eyebrow. The ends are then tied, 
and the cicatricial bands, which form along the lines of t!ie 
sutures, serve to connect the lid with the frontalis muscle. 
These two methods are applicable only to the mild case^, and 
are not always highly satisfactory. The Panas method oin- 
sists in dis-secting a flap of skin from the upper lid in the 




iurm of a tongue which points upward This i-^ drawn i 
with sutures underneath the undermined skin of the eyebro 



INJTTSIES OF THE LIDS. 

Wounds. -^Especial danger attends wounds of the lids from 
the (act that disturbance in their finiction of covering the 
:l is aerious. All wounds alioald be carefollv. 
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both the conjunctival and skin side. They heal kindly, as 

a rule. 

Bums. — When extensive, burns are likely to cause contrac- 
tions and adliesions, resulting in entropion, ectropion, or sym- 
blcpharon. 

MISCELLANEOUS DISEASES OF THE UDS. 

Emphysema. — An inflation of the subcutaneous tissue of the 
lids with air takes place when air is forced through a fracture 
of the walls of the orbit, which establishes a communication 
with the nose or aiioossory sinuses. The api^earances are those 
of simple (iKlenia,but a peculiar crackling sensation is experi- 
enced on palpation. The history of an injury and violent 
blowing of the nose confirm the diagnosis. It disappears 
inuler a bandaj:?^*. 




1 1* 1 

Tilfttment — TW' ftPP^>^-at'<>"^ ^"^ t*^e firs* few hours should 
r\\ 1 i»v hot fomentations. 

wilTft of the Ud8 is a symptom common after injuries, 
U&aemHi wi ,, .„,_„,t(>rv action, like hordeohim or Haorxrr^ 



may be associated >> _^^^^^^^ 



inllammations ot ^"S^-^^o^cnerally traumatic. Should be in- 

Abscess of the W^^-^^^^^^ 

cised when pus has y| ju>pears on the lids. It may occur as 
Syphilis only rare J ^^^t ^^^ eonjunctiva, gumma, or tertiary 

<^hancre, mucous l>ivtcu 

ul(»er. , .i,p lid, and vaccine ulcers are de- 

Lupus is fouuil on tne > 

«<^ril)ed. . nivoluntary contraction of a part or 

^Blepharospasm i*'^;; ;^,le. , ., . 

^•><>Ie of the orbicnlftr'^ ' Unio or tonic spasm. In its sim- 
VarietlM.-It occure a8 CIO 
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])leat form it appears as a fibrillary twitching of a part of tlie 
lid wiiioh sometimes annoys and alarms tlie patient. It may 
t:ilv(? the form of continual winking (nictitatio). This usually 
iieciirs in children as the result of irritation from tlie con- 
junctiva and is often choreic in nature. Spasmodic contriw^tioiis 
<if the orbicularis are also associated with tic douloureux, or 
may be of hysteric origin. 

Blepharospasm may also appear in diseases producing irri- 
tation, such as phlyctenular keratitis. 

LagOphthalmos is a condition in which the lids can not be 
completely closed, and is due to exophthalmos, injuries,' par- 
alysis of tlie orbicularis, or oontractiona of tlie lid, 

PMhiriasis Oiliormn. — PedieuH pubis occasionally deposit 
eggs on the lashes and the insects themselves will be foirud 
Ituried in the lid margin. 

Diseases of the Skin of the Lid. — The skin is the seat 
of various diseases, such as erythema, eczema, erysipelas, 
herpes zoster, and syphilis. 

Epicanthus is a congenital deformity in the form of a fold 
of skin which e.itends from the inner end of each eyebrow to 
tlie side of the nose, covering the inner canthus and giving 
the appearance of a very broad bridge of the nose. It may 
be accompanied by ptosis. Treatment consists in removing a 
piece of skin from the bridge of the nose. 

Coloboma of the lid is a congenital defect of rare occnr- 
rence. It is a cleft in the lid similar to cleft-palate and hare- 
lip. It may also be tranmatie origin. 
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—Beside chalazion and hordeolum a nnmlicr of 

benign tnmors are found on the li<l, including verruca (wart), 

; molluscum contagiosum, xanthelasma, dermoid cysts, milia, 

j vascular tumors, ciitnneoua horns, and small transparent cvsts 

I at the edge of ihc lids (glands of Moll). 

MoUuscum contagiosmn api>ears as a ronnded elevation 
y formed by the iiypertrophy of a selwiceons gland and duel. 
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DISEASES OF THE CONJUNCTIVA. 

CHAPTER IV. 

DISEASES OF THE CONJUNCTIVA. 
CONJUNCTIVITIS (OPHTHALMIA). 



Glassification.- 



Conjiinctivitia 



Catarrlial 
Purulent . 



Membrj 



f AciUe, 

\ Chronic. 

/ Ophthalmia iieonatoriitu, 

\ Gonorrha'al conjunctivitis. 
Granular. . Trachoma, 
Phlyctenular. 

( i)i]ihf!ieritie. 



AOUTE OATAERHAL CONJUlfCTIVITIS. 

Synonyins. — Acute mucopurulent conjunctivitis ; Acnte con- 
tagious conjunetivitiH; "Pink-eye," 

Definitioii. — ^An acute catarrhal inflammation, especially of 
the paljiebral conjunctiva, characterized by congestion, swell- 
ing, and mucopurulent discharge. 

Etiology: — Lxposure to wind, dust, and smoke, or presence 
of irritating foreign substances. Koch-Weeks bacillus, pneii- 
moGOCGUB, streptococcus, staphylococcus, and Morax-Aseufeld 
diplobacillus are responsible for infection in different cases. 
It may be associated with the exanthemata. Occurs in epi- 
demic form, especially in spring and fall. 

Tajrleties. — A number of varieties exist, but clinically they 
may be classed under two heads ; simple and in/cHioiix, the 
latter being generally due to the Koch- Weeks bacillus and 
called acHk' rpiiiemic conjuni'flvlth. 

Subjective Sjrmptoms. — Patients complain of etiffness of the 

Is, photop 

fort, especially in the 

Objective Symptoms. — The lids ore swollen and red. The 
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lids, photophobia, epiphora, burning, and sensations of a for- 
eign hotly. Thor 



;i actual pain, but considerable discom- 
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ruiiJiiiM'tivtt of the ^I()l>e 18 more or less deeply congested, and 
I liui <ii' ilu' i id iM til u'kenetl, congested, and rough. Occasionally 
liiitrtt i»rt* HulHu>iijiiiictivul hemorrhages. T^e mucoparulent 
iliiMthitrK^^ if* (HiUoctiHl ut tlie roots of the lashes or lies on the 
niirftti'4^ 4»f tlitt (H)iijuiictivu. The lids are stuck together in the 
iiturniiiK' '*'"* vinioii in «ml^ slightly affected by the mucous 
ilim^liurgt^ (»n tin* Hiirfuw ot the cornea, which is otherwise 
ilimi', liltlHiUK't iitiimto tilcorutions of the cornea are oocasion- 

DUtfttMUi in (iiHily iiitulo hy the preHonce of mucopurulent 
i|iM<tlmrK<S d4m|> «'oii^'Htioii involving the conjunctiva (espe- 
(fittliy iMiliM^intl), (^lour yinion, and absence of pain. Differan- 
tiiil dlagnonlii will l>o found under the head of acute glau- 

Ooumtt. — 'I'lu^ dis4'UHc UHually attacks one eye a few days in 
udviin***' of tlu' otlicr. 'Plu' fu'st Htage of congestion lasts a 
fi^w liniiiM or u day, and is followtnl by the sta^ of discharge, 
whicli i'ontiniicM a low days to a wwk or more. Most cases 
nM!ov<T quickly, but the greatest danger is in chronic con- 
junctivitis ami blepharitis renuiininjr as sequelse. 

Prophylactic Treatment. — As epidemic conjunctivitis isoon- 
tagioiiH, and oft(»n attacks a whole family, the promiscuous use 
of U»wels, etc., should be avoided. 

Active Treatment. — In the first stage applications of gauze 
or cotton taken directly from ice are indicated, together with 
a wash, such as boric acid solution (3 per cent.), chlorine water 
(W \\QV cent.), or formaldehyde (1 : 5000). In addition to 
this, when the discharge appears, astringents are called for, 
such as applications of nitrate of silver (1 per cent). An 
efficient prescription is as follows : 

I|* Zinci sulphatis, 0.10; 

Alum, 0.15 ; 

Aquffi destill., 25.00. 

j^^ gig. — One drop into eye twice or three times a day. 

The lids should be anointed with vaselin at night to pre- 
vent sticking with discharge. The common practice of apply- 
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ing poultices of tea-leaves or bread ami milk is to be con- 
<lt,'mTie(lj and the eyes should not be bandaged. 

OHEOHIO OATAEEHAL CONJUNCTIVITIS. 

Definition. — A chronic catarrhal inflammation usually con- 
fined to the palpebral conjunctiva. 

Etiology.— May follow an acute conjunctivitis. It is caused 
by dusty atmosphere, night work, and late hours ; may be due 
to eye-strain from errors of refraction or improper use. It 
may be associated with nasal catarrh or with constitutional 
disturbances, such aa rheumatism and gout, 

BnbjectlTe Symptoms. — There is complaint of bnrninp, 
smartiug, itching, sensations of a foreign body, Ijlurring, 
laelirymation, photophobia, dryness, heaviness, sleepiness, and 
discharge, which sticks the lids together in the morning. 

OlijectiTe Symptoms. — The palpebnil conjunctiva varies in 
appearance from slight injection to deep congestion, and the 
surface may be studded with granulations or cheesy deposits 
(lithiasis), and be more or less thickened. The edges of the 
lids are hypenemic, and there is watery or mucopurulent dis- 
charge, with excoriations of the skin, especially at the outer 
and inner caothus. Occasionally a white flocculent discharge 
will be found, which is chemically a soap, with sodlum as a 
base. 

Course. — The disease, which is extremely common, runs a 
protracted course, being subject to exacerbations at intervals. 
Unth eyes are usually affected. 

Systemic Treatment. — Unfavorable conditions should be 
correlated. 

Local measures consist in the nse of astringents. In mild 
cases boric acid in saturated solution, zinc sulphate (0.3 i>er 
cent.), alum (0.5 per cent.), tannic acid (1 per cent.), chlorate 
of potassium (0.3 per cent.), tine, opii (50 per cent.), or pro- 
tar^l (5 per cent.), may be tried. In marked or obstinal* 
cases applications of silver nitrate (1 to 2 per cent.), every 
day or every other day, are indicated. Daily application of 
a oiystal is an excellent remedy. Naeai ca.\a."tT\v ^w?*-^- 




62 DISEASES OP TBE COlfJVNCTlVA. 

be treated. The disease is often intractable, and frequent 
changes in treatment are desirable. 

CHRONIC FOLLICULAB CONJUNCTIVITIS. 

Synonym. — FoUicularis. 

Definition. — A chronic disease of the palpebral conjunctiva, 
characterized by the presence of hypertrophied follicles, with 
few or no inflammatory signs. 

Etiology. — Common in youth, especially in strumous chil- 
dren who live under unfavorable hygienic surroundings. It 
may be infectious. 

Pathology. — The " follicles " are masses of lymphoid tissue 
resembling true trachoma granules. 

Subjective symptoms are those of mild, chronic catarrhal 
conjunctivitis. 

Objective Symptoms. — The granulations appear as small, 
round, pale elevations, confined to the fornix and nasal por- 
tion of the lower lid, and to the conjunctiva at the edge and 
over the extremities of the tarsal cartilage of the upper lid. 

Diagnosis. — Follicular conjunctivitis is difiScult at times to 
differentiate from trachoma, and is regarded by some as be- 
longing to the same category. (See Trachoma.) 

Treatmeilt is the same as for simple chronic conjunctivitis. 

OPHTHALMIA NEONATOBUM. 

Synonyms. — Purulent conjunctivitis in the infant; Acute 
blennorrhoea ; Gonorrhoeal conjunctivitis in the new-bom. 

Definition. — A severe conjunctivitis in the new-born, usually 
due to the gonococcus of Neisser and characterized by puru- 
lent discharge. 

Etiology. — While mild cases of conjunctivitis in the new- 
born may be occasioned by less virulent forms of infection 
from the parturient canal or from outside causes, and are 
generally classed under this head, the majority of the severer 
cases are due to gonococcus infection. 

Symptoms. — The first symptoms are swelling and redness^ 
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usually of both eyes, occurring the second or third day after 
birth. Very soon the discharge begins to appear, and shortly 
becomes creamy pua, which runs from the eye when tliu 
swollen lids are parteil. As the disease advances the wn- 
Jiiuctiva of the lids is thickened, red, and velvety, and that 
of the eyeball is ce<lematous. 

OompUcatlons. — If the pus is allowed to remain in the con- 
junctival sac, the cornea may become hazy and ulcers appear. 
If an ulcer |)erforates, the iris is likely to he caught in the 
opening and in the resultiog scar (adberent leucoma). The 
cornea, weakened by inflammation, may later bulge and pro- 
duce anterior stapl^loma. Or, the whole eye may become 
iMvolve<l in an iudummation which results in ita destruction. 

Oonrae,~-The disease last£ from two to six weeks, often 
leaving chronic conjunctivitis. 

Prognosis. — If seen before corneal ulcerations set in, the 
vast majority of these cases recover. 

Treatment. — Ophthalmia neonatorum is a prolific cause of 
blindness, and its nature, prevention, and treatment should 
l)e thoroughly uuderatood. 

Prophylaxia.— In public institutions and at times in private 
practice the Q'&il methiKl should be employed. It consists 
in dropping a 2 per cent, solution of nitrate of silver into the 
conjunctival sac of the infant at birth. Salt solution should 
be used immediately aftLTward. The frequency with which 
an active catarrhal conjunctivitis follows the use of 2 per 
(sent, solutions of nitrate of silver has led to the employment 
of 1 per cent, strength in the hands of many observers. The 
prophylactic value is equally great and the "undesirable secon- 
dary catarrh of the conjunctiva is much leas common than 
with the original Cr^de strength. Such pmctiee has greatly 
reduced the percentage of ophthalmia neonatorum in lying-in 
hospitals. It is well also to douche the vagina and cleanse 
the eyes of the new-born with a mild antiseptic solution, such 
as boric acid (3 per cent.). 

Active Treatment. — When the disease is established, ener- 
getic treatment should be instituted. The lids should be 
gently separated and the discharge flushed out with distilled 
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thickened granular and congested conjunctiva (chronic blen- 
norrhcea). 

PrognoBis is decidedly grave. The majority of the well- 
established cases result in loss of or iu aerious damage to 
the eye involved. 

Prophylactic Treatment. — Individuals with gonorrhcea should 
exercise the greatest care to prevent infection of the eyes. Tin' 
healthy eye must be covered by a watch-glass framed with 
surgeon's plaster and closely applied about the eye (Buller's 
shield). 

Active treatment of the disease is entirely similar to that of 
a severe case of ophthalmia neonatorum. 

Metastatic Qonorrhceal Co^jimctiyitis. — Cases of gon- 
orrhceal urethritis complicated by systemic infection mani- 
festing itself as arthritis may suffer from conjunctivitis of 
metastatic origin. There is little or no discharge, but small 
corneal ulcers .sometimes appear. 

TRACHOMA. 

Synonyms. — Granular conjunctivitis ; Granulated lids ; 
Egyptian ophthalmia. 

Definition. — A moderately contagious disease in which the 
palpebral conjunctiva is occupied by new tissue, usually iu 
the form of small elevations, wliicli after a prolonged exist- 
ence pass over into cicatrices. 

EtitdogT. — The disease belongs to the lower classes, among 
whom sanitary conditions are poor and cleanliness is not 
strictly observed. It is uot unlikely that the origin of the 
disease is a microorganism, but its existence has not been 
established. It is more common among certain races — e. g., 
Jews and Irish. 

Patlioloey. — The tmchoma granulations are composefl of 
lymph-corpuscles with scanty connective-tissue stroma and 
incomplete capsule. They are imbedded in the conjunctiva. 

Trachoma is commonly classified as follows : 

L Papillary tracboma, in which the conjunctiva is hyper- 
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trojjhied and folded, forming gpaniilations (papillae) especiallv 
over the tarsal cartilages. The apjipanmce ia velvety or 
coarsely granular. This form occura also after blennorrlMKi 
and from other causes. It is nut, proi>eily si»eakitig true 
trachoma. ' 

II. Oranular, follicular, or true trachoma, appears as round 
traiiyKirent bodicH (grannies, tmchoma il.Uick's), eapecially in 
the fornices. Each granule ta u mass of lyuph-corpuscles 
without true capsule. ■ ' 

III. Mixed fonn, where the two are associated. This is 
the most common. 

Symptoms. — The disease is divideil into three staees • I 
Onset. II. Full deveIoi»ment, III. Cicatrization. ' ' 




Typical granular lid ami K'Kiiiiii"K I'ii'atrlmliiiii, with iwnnuB. (B*rry. 



I. The riimi may be aaiie, sidmnitc, or dironic. 

a. Acute Onset (Acute Trachoma). — An uncommon form in 
which there are rapid swelling, mlness, and irritation of the 
Hds. The conjunctiva is mucii thickened, red, and granular 
(mpilhe), uuil there is considerable niueopiiruleut or purulent 
discliargc. Tliis condition resembles severe acute conjunctivi- 
tis, or even gonorrhrenl cimjuuctivitis. 

h. Suhacnte Onset. — The wujunctiva is moderately swollen 
deeply cougestwl, and roughened. As the swelling diaappear) 
tlie tnie gmnuleM are seen. 
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, Chronic Onset (Honinflanmtatoiy Trachoma). — There la 
little or no diseoiiifort. The lids may appear slightly swollen. 
On everting the lower lid masses of granulations roll out from 
the fornix, and the upper lid shows a tarsus covered with 
granulations, and the retrotarsal fold will he fwund tilled with 
trachoraat<ms masses. Congestion is usually absent. 

II. Stage of Fnll Development. — The disease usually as- 
sumes the mixed form with papillse and granules. There is 
considerable irritation, lachrymation, photophobia, and slight 
muoopurulent discharge. The tarsal cartilages are covered 
with coarse and fine granulations, and the fornices are filled 
with trachoma masses. The conjunctiva is moderately con- 
gested and thickened. This condition may exist for years 
with exacerbations, but gradually passes over into the cicatri- 
cial stage. 

III. Stage of Oicatrization. — White or bluish areas or lines 
(cicatrices) begin to apjwar among the granular masses, aud 
by degrees the conjunctiva present'! a shining surface streaked 
with white cicatricial bands. The fornices are practically 
obliterated in extreme cases, and the conjunctiva becomes 
dry (xerosis). During the periods of full development and 
transition complications make their appearance. 

Palpebral Oomplications. — The inevitable contraction which 
follows when granulation -tissue is converted into cicatricial 
tissue is accompanied by disastrous results in the eye, for the 
shrinking of the inner surface of the lids bends the tarsal 
cartilage and rolls the mai^in of the lid inward (entropion), 
and the lashes sweep over the cornea (trichiasis). 

Corneal Complicationa. — A superficial vascular keratitis (pan- 
niis) ap])ears with ulcerations and infiltration, especially on the 
up|jer half of the surface of the cornea, with bloodvessels 
mnning down over the cornea from the conjunctiva above. 
Pannus may cover the whole cornea and leave dense opacities 
seriously affecting the vision. Ulcers may be deep and per- 
forate. 

Deeper complications mar appear in the form of iritis, 
cyclitis, aud even panophthalmitis, from which phthisis bulbi 

ultS, 
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^•»»uiso. Tnnlioinii is o<s<'!ituilly a chronic disease^ often 

" "."Miiri;.. i,, \Muiii :iiul o>niimiing tor years. 

^ nitrwiwutiai DiA^noais.— f f HON lrj))/iicular conjundimtis and 
'"''"""" "-«»iihiiiur^ n-M'nil^l*' I'iu.'Ii other. The former occurs 

'" ^ **'"'«. rill' -r:iMul:iii<>iis aiv small, round, in rows, occur- 

'"••'. ' iMiiijIlN oil lilt' iiuKil luilt' of the conjunctiva of the 
'"^' ' ''■' nmJ ..Jm,' ami oxiriMuities of the cartilage of the 

"'*'" ' '"' riir .liMiiM' i^ :uiu/niil)le to treatment and the 
''"'"'"'"'>• •ii>;ip|M:ir widioni louving a trace. Trachoma, 
■'" "'MtiiUN.i^ a pp'Piv^sive tlis:4eai?e, lasting for many 

■■' " ■ ^ '»••••.•■' niilai ion «; ;ir»', as a rule, larger, less prominent, 
•" '" "•'>i'»ifnl\ iliMrl'>uu'«l, and ut last disappear, leaving 

»*»«»!«»ivl.irtir TviMtmoiit. I'lilMron in schools and asylums 

''"'■' '"■ |HiM,',i,»l .iL;-i':n>i ilii< common contagious disease. 
l'»''' ''"'l i"N\.'l. \\\y\ 'luiinikrn'hiots should be provided, and 
■ !■ ■•"*'"'• ■ 'iiior,-,',!, Caso^i should be, to a certain extent, 
, ...1 ji«'«l 

Modi! iti.il TitMimoiit. Tho sovereign remedy is sulphate 
.,1 ..»|»i»«> I'll"- t'lN'.ai^ -s'nould l>o rubbed over the diseased 
.,,i,.,ii ..I ilh' lul .,-\,M\ .ia\ or overy other day, not forgetting 
,., ... w'll mi.li-i- ilu' laj-^il v"ariilai;v into the retrotarsal fold 
.,1 ill.- Mj.|M-i lid riu' ^'y; should be immediately bathed 
.^,,ii "'Id N\ \\y'\. Niii:ito oi' -silver y\ per cent, solution) is a 

I :Ml...iiiinr lor -.liori jvriiH.ls. If applied too long, it will 

^ ,,, ;,■ |Miiii.iiK'iii .laiuini; of iho vonjunetiva (argyrosis, ai^y- 

,, 'rnimii :uid »jlMvriu \\^K^ grains to the ounce) is of 

I, .1,1 xmIim- VI '^\ inrrruiio chloride [\ : 1000) may be used. 

\ ,plniiiii>n . ^»r Nt'll*»NN v»\ivlo of mercury ointment (1 per 

.,,1 li.i lu>mr ircainK'nO are useful iu later stages. Atropine 

lu' inir:...arv ill conical and iridic complications. 
" HuigU-iil tieatmeiit consists iu mechanically crushing the 
„,.umliiiions. 'Hk' I'^'ll^'*' t'^'»vcps of Knapp is generally used 
?.■ ihin purpose. 'The granulations are caught between two 
.M-!,ovi'd rolh-rs and ihcir contents st^ueezed out, as in a 
Nu-ln*'cr The openilion should be thoroughly performed 
UHihT a -vneral auH'sihclic. The lids should be treated with 
applications of <'ol>l>oi- -^M'^^'' <''^' ^''''''' ^'"''"^ ^^^'^ ^^^ ^^P^^ 
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pion. The operation is imlicatetl in nouinflammatory trachoma 
and in many cases with well-marked grannlationt;. Other for- 
ceps sometimes employed are those of Noyes and Prince. 

Grattage is a method in which the granulations are broken 
by nibbing with a stiff' tooth-brush. It shnidd he used witli 
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Scrofulous ophthalmia ; Eczeniatotis conjuncti- 
vitis. 

Definition. — A diseaije characterized by the development of 
small papides or pustules on the bulbar conjunctiva. 

Etiology. — The disease occurs in strumous children and in 
those who are ill-fed. It is allied to eczema in its nature and 
often ia associated with it on the face. It is rarely seen in the 
adult. It is commonly accompanied by nasal catarrh. The 
same lesions occur on the cornea (phlyctenular keratitis). It 
is probably due to a microorganism. 

Su^ective Symptoma. — The child complains verj- little if 
the phlyctenules are not near the cornea. There is some pho- 
tophobia, irritation, and lachrymation. 

Objective Symptoms. — On the bulbar conjunctiva will be 
found one or more elevations in the form of papules or pus- 
tules surrounded by a circumscribed area of congestion. Later 
the pustules may break down and form ulcers. A favorite 
I site IS at the mai^n of the cornea. It is then clinically 
known as pkli/ctenuln marginalia. Phlyctenules often furm 
in rapid succession, each lasting a week or more. Eelap.'ses 
are common. 

General Treatment. — Since this disease is a manifestation 
of constitutional derangement, tonics such as iron, quinino, 
and cod-liver oil are indicated. Proper food, exercise, and 
I fresh air are prescribed. 

Local Treatment. — Once or twice a day a small quantity of 

yellow oxide of mercury ointment (1 per cent, in vaselin) 

should be placed inside the lids and thoroughly rubbed about 

l^jriththe lids closed. Atropine (0.5 per cent, solution) should 
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^r*- *,t*U ftt\ ij' ||,4. cornea is affected. Calomel may hm dusked 
Hi»/, »t>« « VI- Tlir nose whouUl receive appropriate treatment. 

MCMBRAN0U8 00NJUN0TIVITI8. 

Ml iiiKiiuioii-. coujiinrlivitis is a rare disease. 

I •*/«» rofiiiH mr <U'srri\)ed under the heads of croupous and 

Otrfiii^fMiD iMitOuuctivitis is the more common variety, and 

*»••»/ '»•« Ml ,1.-. ix rompWculion in severe forms of conjunctivitis 
HI OiiMmi, r4,im>\iriain^ iuteetious diseases, or as the result 
•i" ^iij.' I III \,x\ \mruM. It nivsonts a membranous deposit which 
1 1 t» hi«iv«il liiiv*- \ u \>lri'uing surface. 

Ttt»Aiiiit,iit |.. ,^x\x\i' as for gonorrhoea! conjunctivitis. 
t>li^tiiht»iViUi (H>iouuctmtiB is a rare affection due to the 
V, IMio LuitUtr Imrillus. The reaction may be comparatively 
..lii'hi \i\\\. w-MixWy the lids are greatly swollen, reddened, 
^Mi.'.f, ami rtiilV. A ilivlv Yellow diphtheritic membrane is 
l».Mii«l tilt \\\i' rinijmirliva when it is possible to evert the 
lulo. r«.uniiiurioniil symptoms of diphtheria are present. 
'III*-. inMTtiM-^ I'ollow'inii; tl\e infiltration of the conjunctiva 
ii'.culio iu II irnuiuliillnir surtaee which cicatrizes and deforms 
nit- lul. '\*\u. rnnu'u luul whole eye are likely to suffer. 

Tfisttliuttut. ('uses should \>e isolated and the other eye pro- 
teiietl, l>\j>litlu'vvtie antitoxin should be employed. Locally 
the, lieuUueut is the same as for gonorrhoea! conjunctivitis. 

1NJUME8 or THE CONJTJIIOTIVA. 




are known as BymWepbaron. It may be partial at the fornix 
<>' »n t\io form of \miuls, Wswinp the fornix free, or it may 
completely un\t« i\»e Vul to the eyeball. 
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Treatment. — If syrablepharon is simply cut and the lid 
freed from the globe, it is im|)oggible to prevent recurreuw. 
Sliding flaps of healthy conjunctiva should be made to covei' 
the cut surfaces and prevent reattachment. Flaps of skin or 
mucous membrane without a jredicle are -rarely successful. 
The most favorable cases are the bands which allow a probe 
to be passed around throngh the fornix. 



HISOELLANEOUS DISEASES OF THE CONJtTHCTIVA. 

Spring Catarrh, — SynoiiTins. — Vernal catarrh; Spring 
catarrh ; Saemisch spring catarrh ; Conjunctivitis testiva. 

Seflnltion. — A peculiar, uncommon disease characterized by 
the presence of nodular masses about the periphery of tlie 
cornea and extending a little on to it, associated with hard, 
flat, pale granulations on the conjunctiva of the upper lid. 

Etdology is unknown. 

Symptoma. — The disease appears either with circumcorneal 
lesion or granulations on the lid alone or both together. It 
usually oecaeions very little discomfort except some irritation, 
photophobia, and sensation of a foreign body. It occurs in 
the spring, summer, and autumn, but nearly or entirely disap- 
pears in the winter. As the corneal lesions are all confined 
to the periphery they do not affect the vision, and after 
recovery usually no traces are left. 

Treatment is unsatisfactory except in relieving irritation. 

Xerosis is a term applied to two different affections. The 
name is used to designate : I. The condition of dryness seen in 
advanced cicatricial contraction of the conjunctiva such as 
occurs after the ravages of trachoma (atrophy of the conjunc- 
tiva, parenchymatous xerosis). 

Treatment of this condition is of no avail. 

The term also applies to : II. A disease which shows white 
plaques on the surface of the bulbar conjunctiva (epithelial 
xerosis), due probably to the presence of xerosis baoillus. 
This membranous, greasy appearing deposit may be scrapefl 
aff^Jn infants (infantile xerosis) it is associated with maras- 
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mils and usually complicated by indolent ulcers of the cornea. 
TliesM; latter cases always end fatally. 

Treatment in adults consists in scraping off tlie membrane 
iirid applying antiseptics, such as mercuric chloride (1 : 1000). 

Pterygium. — Definition. — A superficial membranous 
[;ri)wtli having iln base near the inner or outer canthus and 
oxiending witFi its point toward the centre of the cornea. 

Etiology. — This growth is formed of hj-pertrophlod con- 
jiinclival lissue and thought in some cases to be an extension 
lit' tlie Pinguecula {page 63). 

Symptoms. — The patient complains very little except when 
(he pt^>r\'gium is well advanced toward the centre of the 
corrK-a and astigmatism is produced or the vision cut off. 

Fig. 14. 




^^^rjivx^^^"" 



The wing-like membrane occurs most often on the nasal side, 
may l)e on the temporal, but is very rare alxive or below. 
When progressive, it is thick and somewhat congested. 
When nonprogressive, it is dry, thin, and nonvascular. 
Pseudopterygium is somewhat similar in appearance, but 
produced by burns or ulcers. ( 

OooTse. — It extends over many years and may sponta- I 
neously cease advancing at any time. 
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Treatment. — Sui^ical treatment is necessary. If tlie pte- 
rygium is diBsected off tlie cornea, which may reaJily he done, 
ano then cut off, it will recur. It is necessary to cover the 
loss of tissue on the conjunctival surface witli a conjunctival 
flap which will extent! to the edge of the cornea. An eflec- 
tivc metho<l (tiiinspkntation) consists in dissecting off the 
]rterj'ginni from the cornea and gel era, leaving the base 
attached and burying its apex l)encath the undermined con- 
junctiva below. 

Pingaecnla is a small yellow elevattou in the ocular con- 
junctiva usually on the nasal side and near to the cornea. 
It is a hyaline degeneration of the conjunctiva and is of 
common occurrence in middle and late lii'e. Occasionally it 
becomes inflamed. So treatment is required. 

Tnbercnloais of the coi^imctiva is uncommon. Primary 
lesions have been recorded. Secondary affections in the 
form of nodules or ulcerations occur and are occasionally atiso- 
ciated with nasal disease. 

Farinaad's disease somewhat resembles tuberculosis of the 
conjunctiva. It is accompunioil by enlargement of the pre- 
auricular and cervical glands with constitutional symptoms. 
It ia a rare di^iease. 

Sypliilia of the ConjnnctiTa. — Chancre and Gumma are 
of rare occurrence. 

Amyloid conjunctivitis is (characterized by waxy masses 
in the fornix. 

Ecchymosis of the conjunctiva is extravasation of blood 
beneath the conjunctiva due to rupture of bloodvessels. 
Caused by traumatism, paroxysms of coughing, as in whoop- 
ing-cough, and spontaneously in elderly persons whose blood- 
vessels are sclerosed. No treatment ia necessary. 

Lymphangiectasis of the Oonjonctiva, — Clusters of 
tran8[>arent blisters in the bulbar conjunctiva due to dilata- 
tion of lymjili-apaccs. 

Ohembais of the Conjunctiva. — G5dema of the bulbar 
conjunctiva occurring in violent inflammatory conditions of 
the eye. 

Pemphigus of the Conjunctiva. — Biiihe form, and are 
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followed by cicatricial tissue which destroys the whole con- 
junctiva. "Essential shrinking" of the conjunctiva is an 
allied process. The conditions are extremely rare. 

Tumors of the Oonjunctiva.— Cyst, angioma, dermoid, 
lipoma, fibroma, papilloma, epithelioma, and sarcoma have 
been described. 

QUESTIONS. 

Give the classification of conjunctivitis. 

Give the differential diagnosis between acute conjunctivitis, iritis, and 
glaucoma. 

Describe the treatment of acute catarrhal coi^junctivitis. 

Describe chronic catarrhal and chronic follicular conjunctivitis. 

Give definition, etiology, symptoms, complications, and treatment of oph- 
thalmia neonatorum. 

Describe gonorrhoeal conjunctivitis. 

What are the varieties of trachoma ? Give the pathology, the stages, the 
complications, and differential diagnosis between trachoma and follicular con- 
junctivitis? 

What two forms of membranous coivjunctivitis occur? 

Define spring catarrh, xerosis, pterygium, symblepharon, and Pinguecula. 

Mention other rarer diseases of the conjunctiva. 

What microorganisms cause diseases of the conjunctiva? 

What is the prognosis for the various diseases of the conjunctiva? 



CHAPTER V. 

DISEASES OF THE CORNEA. 

ULOEB OF THE OOBNEA. 

Definition. — Superficial loss of substance accompanied by 
more or less infiltration of adjacent cornea. 

Etiology. — Depression in the general health is an under- 
lying cause, or there may be poor nutrition of the cornea 
itself. Ulcers are more common among the poorer classes. 
They often begin in an abrasion produced by a foreign body. 
May be associated with diseases of the conjunctiva or lachrymal 
apparatus. 

Pathology. — The process is a necrosis of the superficial 
layers of the cornea due to infection. Among the micro- 
organisms which have been found are staphylococcus, strepto- 



VLCER OF THE CORNEA. 65 

0OCCII8, pneumococcua, Morax-Axenfeld bacillus, gonococcus, 
and aspergilliis. 

Varieties. — A broad diduiction may be made between 
simple or nonprogressive ulcers and infected or progresslTe 
ulcers. Simple ulcers are small, may follow abrasions with 
clean foreign bodies, are amenable tn treatment and not asso- 
ciateti with deep-seated complications. They are due to some 
mild form of infection. Infected ulcers, on tlie contrary, 
may follow injuries with dirty foreign bodies, often resist all 
treatment, tend to spread, and arc accompanied by complica- 
tions. They are due to .some active form of infection — c. g., 
pneumococciis. 

The important clinical varieties are : 

PMyctemdar ulcer (see Phlyctenular Keratitis). 

Traumatic ulcer. Following abrasions or wounds. 

Serpent ulcer (Saemiseh ulcer). An infected ulcer with 
advancing crescent^shaped edge. 

DendriUc vher. An infected ulcer branching in shape, and 
superficial. May be malarial in origin. 

Ring ulcer. Attacking the periphery of the cornea and 
sometimes completely encircling it. 

Indolent ulcer (absorption ulcer). Shows little or no inflam- 
matory signs. Occurs in the aged, in marasmic infants, and 
in debilitated subjects. 

Gatai-rhal ulcer. Accompanying catarrhal conjunctivitis. 

Snlgective Symptoms. — The patient complains of photo- 
phobia, lachrymation, sensations of foreign body, more or less 
pain especially in infect^'d ulcers. There is defect in vision 
when the ulcer is over the pupil. 

Olijective Symptoms. — The eyeball shows a ring of pink 
congestion about the cornea (circuracorneal), together with 
more or less congestion of the conjunctiva. Ulcers varv 
greatly in appearance, but in general with oblique illumina- 
tion show a superficial loss of substance in the cornea with a 
gray opacity (leucocyte infiltration) in the adjacent tissue. 
The form of the ulcer may be irregular, circular, crescentic, 
dendritic (branching), or punctate. 

Oonne. — Simple ulcers usually heal kindly in a week or 
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two by throwing off the necrotic tissue and replacing it witJi I 
connmtive tissue. Infected ulcers may progress by spread- 
ing Hiipprficially, by undermining healthy tissue with an Jid- 
vuncing edge or in branching lines. Or, tliey may eink 
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deeply into the substance of the cornea and even |)erforate. 
Sometimes the progress is by colonies, which break out in all 
direotioDB. When the healing process has begun, blooil vessels 
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will often be found running inward from the periphery of the I 
cornea. 1 

Complicatians. — Opacities of the cornea are the inevitahlej 
result of filling of the ulcer with connective tissue. Thej 
effect on the vision depends on their density and situation.! 
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If a deep ulcer perforates into the anterior chamber, there iw 
'liinger of the iris being caught in the resulting scar, in which 
case the condition is called adherent leucotna. The cornea 
weakene<l by ulceration may later bulge, forming staphyloma, 
ivhicb may or may not contain the prolapsed iris. 

In infected ulcer a quantity of pus is sometimes seen in the 
lower part of the anterior chamber Hiypopyon). This is com-* 
posed of cells thrown off from the iris and endothelial layer 
of the cornea as the result of irritation. At times, also, puH 
will accumulate on the substance of tlie cornea (formerly 
called onyx), which may break down into an abseeas. Iritis 
is a common complication of infected ulcers. Iridocyclitis 
and even panophthalmitis may follow, with destruction and 
shrinking of the eye (phthisis bulbi). 

Diagnosis. — The presence and extent of the loss of substance 
may be visibly demonstrated by the use of a drop of 2 per 
cent, solution of fluorescin, which stains the exposetl area a 
bright green. An ulcer may be known from an old ojtacity 
by the presence of cinmmcorneal congestion, subjective symp- 
toms, loss of substance, or roughened surface of the cornea. 

PreventiTe Treatment. — After abrasions of the cornea a mild 
antiseptic should be given in the form of eye-drops — boric 
acid, saturated solution, or mercuric chloride (1 : 5000). In 
removing a foreign body aseptic instruments should be era- 

filoyed. Complicating conjunctivitis or dacryocystitis should 
le treated. 

ConBtitutional Treatment. — It is important to treat the gen- 
eral condition if infected ulcers are associated with debility, 
syphilis, or improper mode of life. 

Iiocal Treatment. — Atropine (1 to 2 per cent.) should be 
instilled three to six times a day. Eserine is sometimes of 
use, but tends to produce iritis. Hot fomentations, re- 
peated according to the severity of the ease, and an anti- 
septic should be prescribed, such as boric acid (3 per cent.), 
])ermanganate of potassium (1 : 3000), or chlorine water (50 
per cent). Indolent, phlyctenular, and healing ulcers should 
I)e stimulated by rubbing in the eye yellow oxide of mercury 
ointment (1 per cent, in vaselln). Calomel or iodoform tnajf 
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also be dustet) into the eye. If there is much irritatioBTl 
caioe (1 per cent.) may be iostiiled. A pregsure-bandage is j 
indicated unleea there is mucli conjuncttival dischai^. In I 
infected ulcers more energetic treatment is required to arrest I 
the infection. In addition to the above the base and edges 
should be scrape*! with the eye under cocaine (5 per cent.), 
• and nitrate of silver (1 i>er cent.) or tincture of iodine (full | 
strength) should be applied by means of cotton on an appli- 
cator once a day or once every other daj'. The actual cautery, 
such as a red-hot strabismus-hook or electrocautery, may be ' 
tried. The aiiplication should be in the form of t 
punctures at tlie edge of the ulcer. If hypopyon is present, 
it is sometimes wise to split the ulcer into the anterior chamber 
with a knife (Baemisch operation). Dense ojiacities left after 
ulcerations are sometimes conspicuous, and may be tattooed , 
by the introduction of India ink with needle-pricks, 
artificial pupil may sometimes be made through the iris if i 
the pupil is covered by the opacity. 



HrrERaTITIAL keratitib. 

Synonym. — Diffuse parenchymatous keratitis. 

Definition. — A chronic inflammation involving the paren- 
chyma of the cornea, characterized by deep-seated opacities 1 
and circumcorneal congestion. 

Etiology, — The common form of this disease a])pears in ] 
children and is due to congenital syphilis. It rarely occurs J 
in acquired syphilis. It has been known to occur in iitero. i 
The disease may also be due to malaria, rheumatism, gout, J 
tuberculosis, and rickets, or may be idiopathic. 

Pathology. — The cornea normally has no bloodvessels, and | 
inflammatory action consiets in inflltratiou of leucocytes, i 
though occasionally in this dlsieaso a. deep-seated vasculariza- 
tion may take place at the periphery. 

Subjective Symptoms. — The patients complain of moderate 1 
pain, photophobia, and poor vision. 

Oonstitutioual Objective Symptoms. — Congenital syphilis L 
usually easily recognized in other parts of the body by chat* 



^^^B^ INTERSTITIAL KERATITIS. 63 

^THefetie signs, such as the so-called HutehinsoD teeth. Tiie 
, incisors of the permanent set are small, furrowed from side to 
I side, p^-shaped, narrowed, and notched at the extremity. 
\ The face, especially at the angles of the mouth and foreheail, 
I is scarretl and wrinkled from early, even intra-uterine, ulcer- 
I atious. The liead is large and square. The lympli-glandK 
I are enlarged. The bridge of the nose is flat, and there are 

chronic aural and nasal troubles. 
I Local Objective STmptoiiis, — The opacities of the cornea may 

■ begin at any point, but usually at the periphery as a thin, gray 
I cloud. The opacities spread and often completely cover the 

! cornea, becoming at times a dense white or yellowish and 
mottled. Deep-seated bloodvessels will enter from the sclera 
and produce a dense red spot called "salmon patch." The 
surface of the cornea is sometimes dull and rough and 
"steamy," There is little or no tendency to ulceration, 
' although it is possible for the cornea to weaken and bulge, 

forming staphyloma. 

I Course. — Both eyes are usually affected, although it may be 

at different times. The disease occurs between the ages of 

five and filWn, though sometimes seen as late as thirty years. 

It is slow in its course, lasting from two months to a year or 

j more. The opacities clear often to a remarkable degree, but 

I in severe ca.'^es the vision is more or less impaired. Relapses 

' are common. Complications in the form of inflammations of 

the uveal tract (iritis, cyclitis, and choroiditis) often occur in 

\ severe cases. 

Internal Treatment. — Mercury and iodide of potassium, in 
I doses suited to the age of the palient, are indicated, although 
[ the cases of congenital syphilis may do as well with tonics, such 
|t as iron and cfxl-liver oi], with out-of-door life. 
1 Local Treatment. — Atropine (1 per cent.) should be instilled 

I three" times a day during the active period, and hot fomenta- 
1 tions applied regularly for at least fifteen minnteH four times 
i, a day. Stimulation by rubbing in the yellow oxide of mer- 
cury ointment is of value, if there is not too much irritation. 
Dark glasses should be worn. Injections of normal salt solu- 
tion under the ocular conjunctiva (Bubconj\mc^\8i. wi^fefttvsw^ 
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tIMf t* trH->l, III ncquirwl syphilia energetic 
IfjwIOWtH- '\n iwwmxry. 

PBLTOTENULAS KBRATTns. 
ptftnttton.-'I'lHr tli-euw is of tlie name nature and dae I 
till- ■""'" '■"'""■" 11" |iuljji!tiiiular citnjtinctivitis 

V*fWW»»,— /. I'a^i^ic.iliir keratiti,.. An ulceration which 
,„„^„.l« -i .^i«rVHl, ii.lvuncing edge of infiltration with a bandi 
„(■ |,l.HMlvtiMi'U \>\x*mi]^ \Ai it from the eomeal edee. ThL-, 
„f,.,» ...tillMlio, luinmh llie Cornell and leaves a row «7f peniia- 
ll«ltH.l«l*'H»'»- ''■ Miikiiilu (ilcors, with mure or less supei- 
h'V\\ vniM'iiWimtiiin. ^ 

Itomptonw.-'nu, yo.it.g imtient suffers greatly fe>m photo- 
.,|,„l,lii mill l.mi..- Ilj.^ Kud m the ,h11ow. There is tonic 
lil«i.l.iiiM"|.ii«iii, nml tin; lid« are separated with diffieultj- 

'ti.iitiMiil.— Alroiiine (1 per cent.) t. i. d. Yellow oxide 
ol' HHiriiry imitiucnl (1 pur «cnt.) niVihed in at night If 
\\mt' i" Kl'i'Ul hlciiliariMspaam, the face may be plunged into L 
n Imain lit' chilli water. Confititutional treatment is the SMnei 
UM I'lir (ililyctcniilftr conjiinclivitiB. ■■ 

6TAPHTL0MA. 

Dtftsltlon. — A Imlging O' ^^ cornea or sclera, not due t 
HWiUIni! or thickening of the tissues. Staphyloma occnra ii 
mmiMP, whicli liiive i)eeii the subject of disease which has 
wi'ukeiifd tliL-ir resiating power to internal pressure, audi as 
„!<«--r.lti.,nK, ahwccsBc«, or injuries. It is called partial or total 
,«p.,lon. depending "^^^^ 

^j:i: n:Iii;1un7CVt- ^^«~tion, ana som^ 

t"^ieam«vt.--l'or toW y^^,^,,- the edges together ; 
, ..ii^i"" "f ll"^ P'^ !■; rpasons. Tlie operation is usually 
ft -l^'u J'»'e for W'^r^^^'.rrtion has been known to follow. 
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EEBATOOONUS. 

Synonym. — Conical cornea. 

Definition. — A [leculiar disease consisting in gradual bulg- 
ing of the transparent cornea into a conical form with the 
a|iex at or near the centre. The process may begin at any 
|ieriii() of life, but usually in youth, progresses slowly for 
many years without signs of inflammation, and may become 
stationary at any time. 

Symptoms. — The patients complain of increasing defect in 
vision. On examination, in marked eases the conical form 
of the cornea is very evident, especially when viewed from 
the side. In slight cases a reflex from the window is greatly 

Fi'i. 17. 




I distorted by lengtlioning on e\'ery side from IJie apex of the 
I protrusioD, The change in the curve of the cornea creates a 

nigh degree of astigmatism and myopia. A gray opacity may 

apjiear at the apex of the cone and ulcerate. 

Treatment. — The progressive character of the condition 

must be established by extended observation. If nonpro- 
I gressive, strong cylinders often greatly improve the vision and 

should be carefully selected. If proffressive, treatment should 

begin at once, and consists in destroying a portion of the 
i ooroea at the apex of the cone in the hope that the contractloa 
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following will flatten the protrusion. The best method is to 
burn deeply with the eltctric cautery, using a small electrode 
with a flattened end. 

INJUSIES OF THE OOENEA. 

Abrasions. — Tiic anterior epithelial layers of the cornea are 
easily torn off by a foreign body. If the object is cleao, the 
cells will reform iu a few hours under a bandage. If the 
abrasion is infected by the foreign body or by bacteria already 
in the conjunctival sac, an ulcer will result, which may lead 
to disastrous consequences. The pain, photophobia, and lach- 
ryniation are quite intense after an abrasion, owing to exposure 
of the nerves. 

Treatment. — An antiseptic, such as mercuric chloride 
(1 : 5000) or boric acid {saturated solution), should be pre- 
scribed and the eye bandaged. 

Bums of the cornea may be by hot water, steam, metala, 
acids, anil alkalies. If superficial, being aseptic, they heal 
quickly ; if deep, the scars may affect the vision. 

Treatment. — Atropine (1 per cent.) and a bandage are indi- 
cated. 

FOBEiaN BODIES. 

The cornea, on acj^ount of its soft structure and its exposed 
position, is a favorite Icdging-place for foreign bodies, such 
as particles of dust, cinders, coal, emery, and steel. For the 
detection of a foreign body it is necessary to use the oblique 
ilhiraination and sometimes a magnifying^lass in addition. 

Treatment. — The eye should he thoroughly aniesthetized by 
dropping in a solution of cocaine (4 per cent.) or holocaine 
(1 per cent.) twice with ten minutes' inter^'al. The eyelida 
should be spread apart with the fingers or with a speculum, 
and the foreign substance picked out of the cornea by the use 
of a sterilized blunt spud or foreign-body needle. Great care 
must be exercised not to iiijnre the cornea more than is abso- 
lutely necessary. Some foreign bodies, especially emery and 
bits of steel, may be quite deeply buried, and must be 
' ^ked carefully yet boldly. If the cornea should be per- 
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foratetl and the foreign body lie partly in the anterior cham- 
ber, it must not be pushed further in. An eye drop of boric 
acid (saturated solution) should be prescribed and the eye 
bandaged. 

PERFORATING WOUNDS or THE CORNEA. 

Wounds which oj>en the anterior chamber and allow 
the aqueous to escape are likely to be complicated by falling 
JD of the iris (prolap.se of the iris). If the wound is not 
infected and not too extensive or contused, it will heal in a 
few days, and wlieu the iris is not prolapsed only a scar will 
result. This may or may not affect the vision, according to 
its situation. If there is prolapse of iris, the healing will not 
be so rapid, and danger of subsequent inflammation will be 
incurred. A fistulous opening may remain, which may also 
happen in perforating idcers. 

Treatment. — The wound should be cleansed with an anti- 
septic solution (bichloride of mercury 1 : 5000), which should 
be continued, together with atropine (1 per cent.) and light 
pressure-ban d^e. Ice applications may be employed during 
the first day or two to control reaction. 

Treatment of the prolapsed iris is important. If the wound 
is clean and the case is seen within forty-eight hours of (lie 
injury, the iris should be pulled through the wound with iris- 
forceps and cut oif close to the cornea with scissors. The 
cut edges of the iris must be carefully replaced within the 
anterior chamber by a spatula. If tlie wound is infected, 
the iris should not be cut, since this procedure exposes the 
tissues to infection, which otherwise they might escape. If 
the case is over forty-eight hours old, adhesions to the wound 
have formed, which render separation of the iris difficult, and 
to leave the cut edges of the iris in the wound opent^ a path 
for infection to the interior of the eye. 

MISCELLANEOUS DISEASES OF THE COBNHA. 

Superficial Keratitis. — STnonym. — Vascular keratitis. 
Definition. — A term used to signify a superficial mft'a.m.TOa-- 
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lion •^iicli as that wbicli coniplkatca traclioma, otherwise kDown 
:is jiaiiMus, It ie characterized by the prt-eence of bUioJvessels 
iuiil ill filtration on the surface of the cornea. 

Treatment consists in attacking the trachoma, bnt in severe 
caaes the blootl vessels may be cut off by scraping the periphery 
of the cornea, or the galvanocautery may be iisetl for the 
piirrx>se. 

Vesiculax Keratitis. — A number of diseased conditions of 
the cornea i)rosentiiig vesicle formations are classed under this 
liead. 

Herpes cornea is a peculiar recurrent eruption of small 
vesicles on the surface of the cornea lasting for a few hours 
and accompanied by sensations of a foreign body, pain and 
irritation, which pass away when the vesicle ruptures. It 
sometimes follows an abrasion or injuries of the cornea. 

Keratitis Bullosa. — C'iiaracterized by lar^e buUte, occur- 
ring usually in a diseased eye. 

Herpes Zoster Ophthalmicus.— When heri)e3 affects the 
fifth nerve, it may attack the cornea as well as the skin of the 
face. The corneal eruption usually leaves scars. 

Treatment of vesicular keratitis 13 in general similar to that 
of ulcer of tlie cornea. 

Filamentous Keratitis. — Shows threads attached at one 
euJ to an ulceration. 

Keratitis profunda is a deep-seated central interstitial 
keratitis occurring in the adult and sometimes confounded 
with keratitis of specific origin. The cause is generally un- 
known, but it may be due to exposure, rheumatism, or malaria. 

Local treatment is same as for interstitial keratitis. 

Sclerosing keratitis accompanies scleritls as a dense witite 
permanent opacity resembling the normal sclera. 

Treatment is the same as for sclcritis. 

Ribbon-shaped Keratitis. — SynonTm. — Transverse ciil- 
careous film. 

Definition. — A grayish-white band extending horizontullv 
across the cornea. It is hard to the touch of an instrument, 
since it contains lime. It occurs in eyes which have been 
diseased or are degenerated. 
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a in scraping off the film. 

Neuroparalytic keratitis is due to lesiun of tlie tngeminuti 
wliiph cutji off the nerve-supply of the cornea. Characterized 
by ansesthesia, ulcerations, and necrosis caused by trophic 
changes aud undetected foreign bodiea. 

Posterior punctate Keratitis. — Synonym. — Descemitis. 

Dflflnition.— A condition in which minute deposits occur on 
the lower part of the posterior surface of the cornea in the 
form of a triangle with the base down. It is a manifestation 
of disease of the uveal tract — i. e., iris, ciliary body, or choroid 
(see Serous Iritis). 

Superficial punctate keratitis is characterized by numer- 
Miis small elevated opacities of the anterior layers of the cornea 
accompanied by congestion and irritation of the eye. 

Tumors of the cornea are of rare occurrence. They are 
found mostly at tlie limbus, and dermoid fibroma, papilloma, 
epithelioma and sarcoma have been described. 

Pigmentation of the Cornea. — The cornea may be stained 
with blood-pigment (hieinatin, htematoidin), or from the pres- 
ence of iris or steel in the eye {sideroBiBJ. 

Atcus Senilis (Gerontoxon), — A zone of opacity at tlie 
periphery of the cornea, but with a narrow zone of clear cornea 
between it and the sclera. It is a fatty degeneration, and gen- 
erally found in elderly f 
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DISEASES OF THE SCLERA. 

CHAPTER VI. 

DISEASES OK THE SCLERA. 

SCLEBITIS. 



Defiuitioti. — A localized inflummation characterized by the 
presence of more or less elevated, congested, anil discolored 
{tatches in the sclera. 

Etiology. — The disease occurs in adults who are the sub- 
jects of constitutional disnrtlers, such as syphiliB, rheumatism, 
malaria, gout, or tuberculoriis. It may be idiopathic. 

Varieties. — Episcleritis : Involves the superficial layers of 
the sclera. Scleritia proper: Where the whole depth is 
affected. A clinical variety of episcleritis is a mild recurrent 
form calletl episcleritis fugax. The elevated patches of spe- 
cific origin may be called gummatous acleritis. 

Symptoms. — I. Episcleritis. There is usually only a moder- 
ate amount of pain, photophobia, and irritation. A bright-red 
or violet, slightly elevated patch appears on the sclera not far 
from the cornea. The congestion is seen to be formed, not 
alone by the conjunctival vessels, but by those of the sclera 
underlying. There are frequent relapses. II, Scleritia. This 
is a more serious form. There may be considerable pain, 
tenderness, photophobia, lachrymation, and general irritation. 
There are elevated, red, yellow, or violet areas iu the sclera, 
which, recurring, may extend about the whole cornea. The 
deeper structures — iris, ciliary body, and adjacent cornea — are 
often involved. 

Complications. — Scleritis, iritis, keratitis, and cyolitis — a 
process affecting the anterior segment of the eyeball — is 
Known as anterior uveitis. When the sclera, and cornea 
alone are affected, it is called aclerokeratitis. The sclera may 
be thinne<l by inflammation aud bulge from internal pressure, 
producing staphyloma. Glaucoma may ensue Patches of 
scleritis leave permanent dark-bluish spots at the site of the 
lesion, which should not be confounded with congenital pig- 
mentation. 



STAPBYLOMA-LVJUniES OF THE SCLERA. 77 

Oonstitutioiial treatment should be given according to the 
established cau^. In idio|)athic cases sodium salicylate, gr. x 
three or four times a day (although some advocate very large 
doses), or jHitass. iodide, gr. x t. i. d,, is indicated. 

Local Ih^eatanent. — Hot fomentation 9. Atropine (1 per 
cent.), t. i. d. Subconjunctival injections of salt solution or 
bichloride of mercury (1 : 500O) may be tried. 

STAPHYLOMA. 

Deflnition. — A bulging of the sclera not due to thickening. 
It occnia after seleritis; also in diseases uf the choroid and 
ciliary body accomiranied by liigli tension, or in weakenuig 
of the cornea or sclera after injury. It appears aa dark 
bluish elevations (sometimes called echaaiffi). 

Fosterior staphyloma is a bulging of the sclera about the 
optic nerve, and is associated with high myopia. (See page 
132.) 

Treatment. — For anterior and equatorial staphyloma with 
increased tension iridectomy may be indicated ; but if the eyes 
are destroyed by inflammation and are nnsigbtly or painfnl, 
enucleation is neces.sarv. 

INJUKEES OF THE SOLERA. 

Tiie sclera, with the cornea, in exposed to injury from for- 
eign bodies. Injuries with blunt objects may produce rapture 
of the eyeball, which, beside the lacerated wound usually near 
the cornea, is often accompanied by internal injuries, such as 
rupture of the iris, dislocation of the lens, detachment of the 
retina, rupture of the choroid, or intraocular hemorrlmge. 
The eyeball is soft and the vision is seriously aS'ected. Rup- 
ture of tlie sclera, without break of the conjunctiva, is |>os- 
aible. 

Incised wotmcls, when large, are accompanietl by more or 
leas loss of vitreous and prolapse of the ciliary body and 
choroid. Tlie greatest danger beside that arising directly 
from the injury is from infection, which may produce an 
"ccyclitis or panophthalmitis, both of viWcu 'mwj "esAN^i 
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shriuking of the eyeball (phthisis bulbi). When the wound 
is in a zone occupying about one-fourth of an inch outside 
the jjeriphery of the cornea (known as the " ciliary region '^ 
on account of the fact that the ciliary body lies beneath it), 
the injury has a further significance. Such a wound, followed 
by a chronic iridocyclitis, gives the conditions which may 
produce sympathetic disease in the other eye — sympathetic 
ophthalmia. If a foreign body is retained within the eye, 
the case is further complicated. (See page 118.) 

Treatment. — Small wounds should be treated with pressure- 
bandage, an antiseptic (bichloride 1 : 5000), and atropine 
(1 per cent.). In extensive wounds, say over 10 mm., sutures 
should be passed through the scleral edges of the wound and 
others through the conjunctiva. These wounds sometimes 
heal remarkably well. If the ciliary body or choroid is 
prolapsed, it should be cut oflF. When an injury has evi- 
dently completely destroyed the eye, it should be enucleated 
at once. 

QUESTIONS. 

What are the varieties of scleritis? 
Describe each. 

Define staphyloma of the sclera. 

Give differential diagnosis between episcleritis and phlyctenular conjuncti- 
vitis. 

Describe injuries of the sclera and give treatment. 



CHAPTER VII. 

DISEASES OF THE IRIS. 
IRITIS. 



Varieties. — In point of duration and severity iritis may 
be divided into acute, subacute, and chronic. As regards 
etiology^ into syphilitic, rheumatic, gonorrhoeal, traumatic, 
tuberculous, secondary, sympathetic, and idiopathic. On a 

^^Owlogio basis, into plastic, serous, and purulent. 



ACUTE PLASTIC TRITIS. 



ACUTE PLASTIC IRITIS. 



Definition.— A n iiitlaiiimiuion of tiit iiis, cliarafttrized liy 
curigestinn, sTiiall pupil, aud [Mstcrior nynt'chiie. 

Etiology. — 'VUf disease occurs in the secoiitiary stagi' of 
wypliilis — /. c, from tlie second to the eighteenth month — uiid 
is rarely scuii in the tertiary stage. Kheiimatism ia the next 
most i'requeut cauw. It may- occur with gonorHuoal rlieii- 
matism, but not usually at the same time. It may appear in 
diabetes, gout, tir from traumatism, or may be idiopathic. It 
may alsn be secondary to inflammation of adjacent tissues — 
c. g., in keratitis or .scleritis. 

Fat]i(dog7> — Tiie iris is congested, swollen, and infiltrated 
with round cells. There is an exudate of round cells, fibrin, 
and pigmenfr-cells, which fills the anterior chamber and glues 
the edge of the pupil and back of the iris to the anterior cap- 
Rule of the lens. 

Bnl^ectdTe Symptoms. — ^The patient complains of more or 
less severe pain in the eye, forehead, and temj)le, esiiecially in 
the early hours of the morning. There are fear of light and 
lachrymation. The vision is affected, and there may be some 
conatitntional symptoms. 

ObjectiTe Symptoms. — On examination the lids are found fo 
be swollen and red. The eyeball shows the typical circiim- 
comeal or ciliarj' congestion, with some congestion of the con- 
junctiva. The cornea under oblique illumination is seen to 
be hazy, and under careful examination the (losterior surface 
will often be found studded with minute dots. The anterior 
chamljer is cloudy, and there may be some deposits in the 
lower part. Rarely blootl may be seen in the anterior cham- 
ber. The anterior surface of the iris has lost its fine and 
delicate details. It looks muddy, and has changed to a dirty 
color as compared with the other eye. The pupil is small, 
and scarcely moves to stimulus of light. It is more or less 
filled with cloudy exudate. If a drop of a mydriatic, such 
as atropine (1 per cent.), be instilled, the pupil will show 
irt^ilar dilatation on account of the fact that at different 
points the pupillary edge of the iris is \\e\A \o 'Ont \eci's.\>T 
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iwnilate (posterior synechue). If these be torn off by the 
aotit>n of the mydriatic, it is common to find a ring of pig- 
ment (H>rn^sjK>mling to the j>osition of the edge of the iris 
hofon* treat mont was Ix^nn. On account of the hazy condi- 
tion of the nunlia the fundus is usually obscured. A form 
of the distniso known as spongy iritis occurs especially after 
injuries and t>jH^nitions which open the anterior chamber. It 
is ohanicteriy.iHl by a gt^latinous sharply defined mass of 
exudate in the anterior eliamber, which resembles a partly 
o|K\que, disU>c:Ueil lens. It often disappears with great 
rapidity. 

Course. — The disi^ase may occur at any time of lifcj but is 
umH)nnnon in childnMi, exivpt jis a secondary condition. It 
Ik^jj^ins acutely and hists fn>!n one to six weeks. 

Prognosis. — When seen mirly, the prognosis is excellent if 
pn>|HT tn^atment is c:irrieil out. There is a tendency to 
nvurroiuw 

Oomplications. — If the disease is severe, there may be formed 
numeri>us symvhiie and more or less de{K)sit in the pupillary 
art»a. If the bKvkinir of the pupil is complete, it is known 
as occlusion; if the symvhite (\>mpletely bind down the iris 
vet leave the pupil clear, the Ci>ndition is called exclusion. 
Yn the latter einnimstamvs circulation from behind the iris 
thn>Uij^h the pupil is imjHHleil, and the iris bulges forward into 
the anterior ehaml>er, except at the pupillary edge ; hence the 
name crater-shaped pupil (iris bomb4). Glaucoma is likely to 
follow, and the condition must be relieved by iridectomy. 
After rej>eate<l attacks of iritis the iris may become atrophic 
and immovable. Cataract may also form. Adjacent tissues 
may be involved in the inflammatory process, and the condi- 
tions are designateil by the following terms, which are self- 
explanatory : iridocyclitis, iridochoroiditis, keratoiritis^ ante- 
rior uveitis. (See {>age 76.) In syphilitic iritis yellow 
nodules form at the pupillary margin or at the periphery. 
Gummata may develop in tertiary syphilis. 

Diagnosis. — The pain, es}>ecially at night, the ciliary conges- 
tion, muddy iris, small pupil, and esj>ecially posterior syne- 
chife establish the diagnosis. 
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Differential DiagnoBis. — See Acute Glaucoma. 

Treatment. — Patients should be kept in a darkened room, 
:ii]il, if the attack is severe, in bed. 

Constitutional treatment should be instituted according to the 
cau.se. Syphilis must be treated enei^tieally with mercury 
protiodide (J gr.), bichloride (A gr.), inunctions of blue oint- 
ment, or hypodermatic injections of bichloride. Potassium 
iodide may als«> be given (gr. x, increased). In rheumatic 
cases it is well to give the patient a saline cathartic at the 
b^inning of the treatment, followed by salicylates, such as 
sodium salicylate, 30 to 60 grains daily. In idiopathic and 
ifonorrhneal cases salicylates are also indicated. Morphine 
may 1)6 necessary to quiet pain. 

Local Treatment.— Dry or moist heat should lie applied. 
In severe ca.ses leeches may be placed near the outer can- 
thus. Atropine is moat essential (1 per cent, solution), and 
nbould be dropped into the eye three to six times a day, 
dei)ending on the severity of the attack and the ease with 
which the pupil is dilated. A local toxic eftei:t is sometimes 
noticed in the form of conjunctivitis, swelling and redness of 
the lids. In this case scopolamine (1 per cent.) or duboisine 
(1 per cent.) may be substituted. Atropine also sometimes 

f)roduce.s a granular conjunctivitis resembling trachoma (papil- 
ary conjunctivitis). Disagreeable effects from absorption are 
at times noticed— -Klryn ess of the tongue and constitutional 
effects, as tliished face, dizziness, and rapid pulse. Small 
doses of morphine and pilocarpine are then indicated. 

Ohronic Plastic Iritis. — Iritis may assume the chronic 
form, most commonly in elderly rheumatic subjects. The 
exacerbations arc fretjuent, but usually not severe; however, 
each attack thickens the pupillary membrane, and finally 
leads to occlusion, glaucoma, and loss of the eye. Under this 
head may be included the iritis of sympathetic ophthalmia 
(page 125). 

Treatment. — Chronic iritis is best treated by atropine, anti- 
rheumatic rt-raedies, and by making an iridectomy. 
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Treatment is the same as of other forms of iritis, with 
proper constitutional treatment. Enucleation may lie thonght 
ailvisiblc in advancing cases to prevent general infection, 

INJUBIES OF THE IBIS. 

OODCUSSion of the eyeball may produce a dilatation of the 
pupil, sometimes irregular. This is dne to jMiralysis of the 
sphincter pupillfe. It generally disappears. The pupillary 
(dge may be torn in the form of one or more rents, or the 
iris may lie separated at the periphery from its root, leaving 
a clear space (iridodialyaia). It may be entirely torn from its 
attachment (traumatic iridereinia). 

Perforating' wounds arc usually accompanied by injnry of 
the lena and other structures. Wounds of the coniea are 
uOen complicated by the falling in of the iris (prolapse), 
the treatment of which has been described (page 73). A 
small foreign body passing through the cornea and iris leaves 
a perforation which Is nf diagnostic value in reference to the 
preseucG of a foreign l>ody in the eye. The greatest danger 
from wounds is from infection, which, if it reaches the iris, 
nsoally produces pundent iritis. When the lens is dislocated 
or absent, tlie iris, l)eing without support, will tremble with 
every movement of the eye (tremulous iris, iridodonesis). In 
some injuries, and occasionally after extraction of cataract, 
with loss of vitrcousi, a part of the iris may be folded IkicIj 
upon itself, thus enlai^ing the pupil in that part (retroflexion). 

TUMORS OF THE lEIS. 

Apart from the (syphilitic and tuberculous tnmors of the 
iris already described, tumor? of the iris arc of rare occur- 
rence. 

Sarcoma, usually molanosarcoma. occurs at any age. but 
usually in middle lite. 

Melanoma is a Wnign, nonprogressive pigmented tumor. 

Cysts. — Transparent or tnie cysts of the iris may be con- 
genital, but are usually traumatic. They may occur from the 
presence of a foreign body (transplantation c^'s^Y 
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Differential Diagnosis of Tumors of tlie Iris. — Tuberclea occur 
ill youth at the periphery of the iris, secondary to other tuber- 
culous {lisease ; bright yellow or gray color, with an occaeional 
vessel running over the surface ; associated with serous iritis; 
gradually infiltrate the eurrounding tissues; may disappear 
rupture through limbus. 

(}umma(a. — Occur in middle life in the tertiary stage of] 
syphilis; dark yellow color at the pupillary edge or at thft 
periphery ; break down or absorb. 

Sarcomata. — Dark, usually ; middle and late life ; lower partj 
of the iris ; vascular ; rarely burst through the cornea ; pi-o-il 
gressive. 

Cysis. — Transparent; usnally following injury. 

Congenital Defects of the Iris. — The iris is rarely entirely 
wanting at birth (irideretnia, aniridia). A part of the iris 
from the periphery to the edge of the pupil may be congeni- 
tally absent {colobr/ma of the iris). This occurs in the inferior 
nasal quadrant. The pupil may be irregularly placed (eoree- 
topia) or multiple (polycoria). There may be remnants of the 
pupillary membrane stretching across the pupil (persisfenf 
y membrane). 



CHAPTER VIII. 

DISEASES OF THE PUPIL. 

PHT8IOL0OY. 

Contraction. — The contraction of the pupil is caused bj3 
the action of the sphincter pupillre. I. If light falls upon tbaf 
retina, the pupil contracts by reflex action. The course of 1 
the impulse starting in the retina and ending in the contrac- 
tion of the sphincter is as follows : From the retina it travels 
through the optic nerve and optic tract to the anterior 
corpus quadrigeminum (probably). From there the paptl- 
fibres pass by Meynert's fibres to the centre of the sphincter 
pupillee in the third nerve nucleus. Here the reflex is started, 
which passes out to the eye by the third nerve and its ciliary ■ 
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fibres. The contraction to light of the pupil of the eye illumi- 
nated is called the direct action, but the other pupil also con- 
tracts at the same time. This is called the consensual action. 
It is explaineii by the fact that the pupillary fibres of the 
optic nerve probably suffer semidecussation at the chiasm as 
well as the visual fibres. There is also a communication 
between the two corpora quadrigemina and between the third 
nerve nuclei. II. The pupil contracts not only to light, but 
also to convergeDce and accommodation. It seems probable 
that the three centres for convergence, accommodation, and 
pupil-contraction, though independent; are stimulated simulla- 
neously by the voluntary impulse for adjustment of the eyes 
for the near point. 

DU&tation. — The presence of a dilator muscle is still in 
doubt. The elasticity of the posterior membrane and vaso- 
motor action are probably in iHirt active in dilatation. Dila- 
tation is under the tmntrol of the sym|)athetic system. The 
centre is in the medulla and the course is down the spinal 
cord to the seventh and eighth cervical and firat dorsal roots, 
through the cervical sympathetic, carotid, and cavernous 
plexus to the eye. Physiologic dilatation is produceil by 
irritation of sensory nerves and by psychic conditions sucli 
as fright or anger. 

Size of the Pupil. — There is no standard size so varied 
are the influences acting upon the pupil. In middle life, 
with moderate illumination and the accommodation at rest, it 
is from 4 to 4.5 mm. in diamefer. In children it is larger 
than in the adult. 

Pathology. — The state of dilated pupil is called mydri- 
amix; of contracte*! pupil, myottis. Bearing in mJnd the 
physiology, it will be readily seen that inydriaaiv may be 
produced by (a) paralysis of the third nerve or those fibres 
going to the sphincter pupillm, or by (6) stimulation of the 
sympathetic fibres or the dilator fibres. On the other hand, 
myoKS may l)e produced by (a) paralysis of the sympathetic 
fibres or (6) irritation of the third nerve. Hence we nave : 
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Paral3rtic mydriasis will be produced by lesions involving 
the third nerve or its centre, such as tumors, locomotor ataxia, 
disseminate sclerosis, hemorrhages, or injuries ; also by lesion 
of the optic nerve or tract and by paralysis of the sphincter. 

Spasmodic mydriasis may be due to high intracranial 
pressure, spinal irritation, mental excitability. 

Paraljrtic Myosis. — Diseases of the upper portion of the 
spinal cord. 

Tumors or wounds involving the cervical sympathetic. 

Spasmodic Myosis. — Meningitis in the early stage. Irri- 
tation of the third nerve or centre by lesions in the vicinity. 
As a reflex from irritation in the eye, as from a foreign body. 

The so-called Argyll-Robertson pupil does not contract to 
light, but does contract to accommodation. It is principally 
found in locomotor ataxia. 

Hippus is the alternate contraction and dilatation of abnor- 
mal amplitude. 

QUESTIONS. 

What is the classification of iritis? 

Give the etiology, pathology, symptoms, complications, and treatment of 
acute plastic iritis. 
Define serous iritis. 
Name two forms of tuberculous iritis. 
What is iridodialysis? Iridodonesis ? Irideremia? 
Mention the tumors of the iris. Name the congenital defects. 
Describe the physiologic contraction of the pupil to light. 
What are the direct and the consensual action of the pupil to light? 
Explain contraction to accommodation. 
Explain physiologic dilatation. 

What are the pathologic states of contracted and dilated pupil? 
Give examples of each. 
What is the Argyll-Robertson pupil ? 



CHAPTER IX. 

DISEASES OF THE CILIARY BODY. 

OYOLITIS. 

The ciliary body is in close anatomic relations on the 
one side with the iris and on the other with the choroid. It 
is not strange that it should be rarely alone effected, 



r 



imJURIES OF THE CILIARY BODY. 87 

Varieties. — Cydilia is usually dividinl into plasfio, serous, 
aiid purulent. 

ACUTE PLASTIC OYCLITIS. 

Deflnititm. — This diticase is eliarattteriztd by pain in the 
ciliary region, cireuni corneal congestion, and tenderness over 
tile ciliary body. There ai-e usually some opacities in the 
anterior part uf the vitreous. Glaucoma is not an uncommon 
complication. If the iris is involved, the symptoms of iritis 
are added. When the choroiditis atK^ompanies the cyclitis, 
patches of exudate may be seen if the vitreous opacities will 
aUow insj>ection of the fundus. The causes are the same as 
iu acute iritis. If the disease is severe, the prognosis is bad, 
for permanent blocking of the pupil may occur and permanent 
opacities of the vitreous may result. 

Chronic Plastic Cyclitis. — ^Definition and Symptoms. — 
Usually tlie iria is involved. There are occlusion of the pupil 
and formation of exudate in the vitreous back of the lens, 
which tends to organize and draw bother the ciliary body. 
The periphery of the iris is retracted. Such a chronic irido- 
cyclitis of traumalic origin may produce sympathetic oph- 
thalmia. 

Serous cyclitis is the same as the so-called serous iritis, 
and is de,seril>ed under tliiit head. 

PURtTLENT CYCLITIS. 
DefinitJon. — Usually the whole uveal tract is involved in 
the purulent inflammation — iris, ciliary body, and choroid. 
This condition is generally due to a perforating injury, but 
may occur as a metastatic condition, as in ua 
meningitis (see Purulent Choroiditis). 
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Treatment of cyclitis is the same as for iritis. 

IMJTJEIES OF THE CILIARY BODY. 
The ciliary ixidy lies behind a zone whirh surrounds 
id is about oue-fourtli of an iiwU vjxdsi '^' ia.i 
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zone "), Perforating wounds in this region, followed by 
chronic iridocyclitis, give tJit; conditions wliich cause sympa- 
thetic ophthalmia. 

Wounds with or without prolapse of the ciliary body should 
be treated according to the rules laid down under injuries of 
the iris. 

TXTMOES OF THE CILIARY BODY. 

Sarcomata, usually "in elanosarcoma, are of rare occurrence. 
Tubercles, gummata, and cysts have been reported. These 
may grow into the vitreous or may present in the anterior 
chamber at the periphery of the iria. 
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CHAPTKR X. 
DISEASES OF THE LENS. 
OATAItACT. 
Definition. — An opacity of the crystalline lens 
Varieties. — Cataracts may be divided into polar, anterior and 
posterior (including capsular), zontUar, senile, and traumatic. 
Cataracts may also be classified bs stationary (polar and zonu- 
lar) and ■progressive (senile and traumatic). When a cataract 
forms without known connection witli other disease of the eye, 
it is called primary. If associated with glaucoma, iridocycli- 
tis, tumors, ete., it is called secondary. 

ANTERIOB FOLAB CATAKACT. 

Synonym. — Pyramidal cataract. 

Definition. — Under oblique illumination a small round 
dense opacity is seen at the anterior pole of the lens. This 
is otlen elevated above the level of the anterior capsule 
(although the capule passes over it). It also extends goni^ 
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\vhat into the substance of tlie lens. An opacity of the cornea 
will also generally be found near the centre. 

Etiology. — Anterior polar cataract may he congenital or 
acquired. It usually originates from the contact of the lens 
with the posterior surface of the cornea after the perforation 
of an nicer in infancy or in utei'o. 



SymptomB. — There may be little interference with vision on 
account of the fact that the ojtacity is .so near the nodal point. 
Treatmeat is not necessary. 

POSTEEIOE POLAR OATAKAOT. 

Definition and Symptoms.^ May be somewhat ;^imi]ar to 
anterior polar cataract in appearance. 

The congenital form appears as a small white round opacity', 
and is due to the reruains of the point of contact of the hyaloid 
artery, which extends in foital life from the optic nerve 
through the vitreous to the posterior surface of the lens. A 
minute dot is very common on the posterior capsule in normal 
eyes, and is of similar origin. An acquired form is associate*! 
with intraocular disease. Cataracts beginning in the posterior 
cortex or upon the posterior capsule are often found associated 
with choroidal disease, and may clear. 

ZONTTLAR CATARACT. 

Definition. — Zonular or lamellar cataract consists of one or 
more ojiaque nones, which surround a clear nucleus and leave 
an outside or cortical zone clear. 

Symptoms. — By oblique illumination the opacity may l>e 
eeeq to be l«memr in structure, often witli striiB liviwa™^ «^ 
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into tlie ulcur cortex. The extent and density (if the opacity 
are Bubjeot to considerable variation. These cataracts are, 
almost witiiout cxoeution, stationary. Congenital cataract 
may also sliow complete opacity of the lens. A punctate 
and a ^^lellate form utioiit the nucleus exist. 

Etiology. ^-(jeiiomlly cungenital ; sometimes in children who 
liavc >Litl'i'iTd from cuuViilsions in infancy and in rachitis. 
TiitTc is an hereditary tendency. 

Treatment depctids upon the extent of the opacity. Jf the 
cenlrul o|iacity is less than the size of the medium pupil, and 
if atropine, by dilating the pupil, allows sufficient vision 




Discission of 



through the clear cortex thus exposed, an iridectomy to pro- I 
duce artificial pupil will be the proper treatment. The ad- 
vantages of this method of treatment are that the accommo- 
dation is left intact, and no glasses need necessarily be worn. 
If the ojMcity is too extensive to obtain clear vision through ■ 
an artificial pupil, the lens should be removed by absorption. 
The operation for absorption b; needling (discission) is per- | 
formed as follows: The pupil is dilated by atropine. The 
jiatient, if too young for self-eontR>I, should be put nndera 
general aniesthetic. The cornea sliould be entered by a knife- 
needle which has a short, narrow blade and a long shank. A 
h?nzontal incision ie then made through the anterior capsule ^ 
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ant} somewhat into the lens substance. It should be about 4 
mm. in Icnj^li. A vertical cross -incision may also be made if 
ilu'siivd. The aqueous humor entering into the lens substance 
ijwells and gradually dissolves it. If the swelling is too 
rapid, glaucoma may ensue, in which case the lens must be 
let out through a corneal incision. A second and sometimes 
a third needling is necessary before the lens is completely 
absorbed. A strong convex lens must then be worn to re- 
place the crystalline lens. Iritis may rarely complicate the 
operation. 

SEimj: OATAEACT. 

Etiology. — Although i-ataracts under this category may 
occur at an earlier period, the vast majority are found after 
lifty years of age. They are most fi-equent among the aged ; 
in fact, elderly jiersons are likely to show some, practically 
stationary, opacities at the periphery of the lens. There are 
usually no causes to assign for senile cataracts. They api>eap 
equally in all conditions of life, although constitutional dis- 
eases, such as diabetes and tendencies toward sclerotic changes, 
are known to favor their development. 

Patliology. — Between the ages of thirty and forty the lens 
begins to harden at its centre, forming what is known as the 
nucleus. The size of the nucleus increases with age. Cata- 
racts are produced during the process of nucleus-formation by 
the irregular shrinking of the fibres and the collection of fluid 
within spaces thus formed. Degeneration of the fibres and 
coagulation of the fluid follow, producing opacities. The 
choroid, especially at its periphery, is at times found affected 
during the formation of cataract. 

Sal^ective Symptoms. — The patient complains of blurred 
vision, flashes and streaks of light, dark spots, and double or 
multiple .vision. There is never any pain directly due to 
cataract. There is sometimes eye-strain, due to imperfect 
sight. Sometimes the first subjective symptom is the ability 
to read without glasses (second sight). This is due to the 
increased refracting power of the lens from swelling. 

Ot^ectlve Symptoms. — J. In the early stages (i«ci^jiei:>i oiifv 
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rtwt) an opacity may be found at the centre of the leQaTnllL™. 
or radiating spicule may be seen in the cortex (coriicaA o. 
ag&in a boiiiogenoous or mottled opacity may appear tlirougli- 
oiit tlie whole knis. These changCH may be best made out 
witli the dilated pupil by oblique illumination, in which case 
the opacities appear while, or by the ophthalnuiBcope in 
which ease they appear black against the red reflex from the 
fiindiiw. In elderly persons a brownish-red appearaoce with- 
iiiit decided opacity may often he made out, especially in the 
(■ciitre of the leus. Thia is due to sclei'osis (sclerosed cataract). 
Such a lens may appear almost black when extracted (cata- 
raota nigra), Ii. As the ripening process advances {imnuitare 
adainot), the lens becomes more extensively opatjue and at 
the e&ma time uicrcases in size {catavaefa tianefucta). This 
gwelling of the lens is manifest in the decreased depth of the 
anterior chamber — i. e., the iris is pushed toward the cornea. 
The reflex from the fundus is gradually lost and the opacity 
l>e«'ni&'* quite evident in daylight. At times it has a streaked, 
glistening appearance (asbestiform). III. The cataract then 
gradually shrinks to its normal or somewhat less than normal 
size. It is fully opaque and "ripe" (mnt?i7-e cataract). A 
sclerosed cataract never becomes opaque, but translucent, and 
vision is never entirely lost. IV. If allowed to remain, the 
cortex slowly softens [hypermature cataract) and may become 
fluid, leaving the hard nucleus to float about {Moi-gagman 
cataract), or the lena may become flat (disciform) or calcify. 

Oonise. — The progress of senile cataracts is slow. A num- 
ber of years usually pass before maturity is reached. They 
may become stationary at any time. They probably never 
actually improve, although a few such instances have been 
reported. The rapidity of progress is usually difficult to 
estimate by one examination, but in general sharply outlined 
cortical and well-defined punctate opacities are stationary. 
Diffused blurred opacities are progressive. In senile cataract 
both eyes are aflected sooner or later, although it often hap- 
pens that one eye may become fully mature before the other 
eye is materially changed. 

ProjnoBia.— The points to be noticed before expressing an 
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opinion as to the snitablcness of a cataract for operation are 
as follows : The eye should be free from evidence of disease 
as far as one is able by external examination to exclude it — 
i. e., dacryocystitis, conjunctivitis, corneal afl'ections, signs of 
iritis, such as synechiffi (cataracta accreta). The anterior 
chamber should be of normal depth. The pupil should react 
to light. There shoidd be a homogeneous white or gray 
opacity immediately back of the pupil, with no shadow from 
the edge of the pupil except in cases of sclerosis already men- 
tioned. A candle ean-ied on all sides of the patient while the ' 
eye is fixed, should be properly located by him (projection 
good). The tension of the eyeball should be normal. 

If the above examination of the eye prove satisfactory, the 
cataract is ripe, and in all probability vision, after operation, 
will be good. 95 per cent, of success is an average showing. 
It is of some importance to inquire of the patient as to the 
condition of the vision before the cataract appeared and if 
the eye were injured. 

Treatment. — There is no control over the progress of lens 
opacities. Massage and electricity withinjnstifiable limits have 
no appreciable eflPect. If both eyes are equally advanced and 
the vision considerably reduced, artificial ripening may be 
resorted to. The safest method consists in making a small 
opening into the anterior chamber and gently stroking the 
anterior surface of the lens with a spatula which is introduced 
through the opening. Sometimes an iridectomy (preliminary) 
will hasten the ripening process. 

If a senile cataract has proved suitable for operation by 
the method of examination explained, it can be removed only 
by extraction, which is performed as follows : 

Combined and Simple Eztractdon. — The skin about the eye 
should be washed with soap and water, and the lids, especially 
at the rthots of the lashes, thoroughly cleansed. Cocaine hydro- 
chlorate (4 per cent.) or holocaine hydrochloride {1 per cent.) 
is instilled two or three times at intervals of five minutes. Be- 
fore beginning the operation, the eye is flushed with normal 
salt solution, bichloride of mercury (1 : 6000), or boric acid 
solution (3 per cent.). The patient sho\i\A \\e oxi 'Oft«i\sttjJ»-,''S. 
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'tff00^if9^ It iyf^/cHlnm^ xa4 th^ ^ttkjnwxiT^ just bel>v the cornea 
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Kjre ffpectilam. 



nf I lilt «<4trfim rtfMl Min W5l(!ra on the temporal side a little above 
lh<» hni'lwMHiil ffiondifin of th<j cornea. It is passed across the 
HMhM'lor 4<hMifilM«r Ifi front of the iris and pupil, and brought 
Mill Ml M (torrnN|ioti<rm^ point on the opposite side (counter- 
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<*AtHiiiot kni(V«. 



1Min«»hni*\ An mw\\\ »w tl^o \w\\i is s<H»n outride the eye, the 
{\\\\V ^\\\\\\\\\ bf* m\\\\\^ to out upwjml as it advances, always 
ki»i^|*ih>r <J*^* IhoIwIou ill ono piano at thosclon>corneal junction. 
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tae ot two movements of the knife forward and backwanl 
will finiab the section. Snob a section will include nearly 



rbe Gomea] secKon 
'c been made. The 
imparenl margin or t 
. Slightly modmed 




one-half the periphery of the cornea, but shonkl be somewhat 
smaller if an iridectomy is to be made. Some operators prefer 
to finish the section more in the cornea by turning the blade 




forwai^ ; others, more in the sclera, forming a flap of conjnnc- 
tiva, by turning the knife hack toward the equator of the eye. 
The next step (which is omitted in the so-called inrnp/r 
extraction) is the iridectomy. "White an assistant holds the 
fixation forceps, the operator, entering thxow^ ^^^e 'swwA 
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with closed iris forceps, seizes the iris near the pupillarv edo** 
and pulls it out through the wound. A piece is then cut off 
with the scissors, close to the eye. When the iridectomy is 
jKjrfornicd, the operation is called the ci/nibincd method 

The next step (which follows the section in the simple one- 
ration) is the capsulotomy. The capsulotoim is entered from 
the temporal sicle, and the capsule is opened by a number of 
wMJitches either in the pupillary area or above the edge of the 
pupil under the iris. If properly done, the lens will be seen 
to come forward toward the cornea. The fixation forceps is 
then carefully removed and, with a spoon, pressure is made 
at the lower edge of the cornea toward the centre of the eye- 
ball. If the force is gradually increased, the lens will enter 
and open the wound, slowly dilating the pupil, and will be 
delivered. When the equator of the lens has passed the 
wound, the pressure should be somewhat relaxed and the 
spoon should be passed over the cornea, following the lens 
out. The speculum is then carefully removed. Some oi)e- 
rators prefer to remove the speculum and extract the lens by 
pressing the lower lid against the eyeball at the lower edge 
of the cornea. Cortical matter remaining behind should be 
worked out by using the lower lid against the cornea. The 
pupil should be made round with a spatula by freeing the 
iris from the wound, and the spatula should be passed along 
the edge of the wound to assure proper apposition. If an 
iridectomy has been made, the cut edges of the iris must be 
freed from the wound. A light bandage is placed over both 
eyes and the patient kept absolutely quiet on the back in bed. 
No injury should be allowed to happen to the eye by any 
movement of the head or hands. On the following day it fs 
customary to inspect the eye, and if, in case of simple extrac- 
tion, the iris is found caught in the wound (prolapse), it 
should be drawn out with the iris forceps and cut off. A 
drop of atropine (1 per cent.) should be instilled at each daily 
dressing. Bandages may be left off the other eye in four or 
five days, and from the one operated on about the seventh 
'' The patients are not allowed to leave the hospital 
two weeks. 
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Accidents uid compllcationB liable to occur are impn>|>Gi' 
]>lace and size of the incision, difficult delivery due to adhe- 
sive lenri, small incision, or imperfect opening of the capsule. 
There may be rupture of the suspensory ligament and pri>- 
iapse of vitreous due to too large incision, too much pressure, 
patient squeezing the lids, or to frail suspensory ligament. 
In the after-treatment there may occur striated keratitis 
(usually harmless), prolapse of iris, iritis beginning generally 
after the third day, iridoeyclitis resulting in destruction of the 
eye, suppuration of the wound, intraocular hemorrhage, or 
injury from hitting the eye. 

After-cataract. — The capsule out of which the lens h taken 
in many eases is left as a more or less opaque membrane 
aci-oss the pupil (secondary tmtaract). At any time after the 
eye has become free from congestion or irritation this may be 
cut with a knife-needle (discission-knife) by making a lai^e 
crucial incision. Two needles entered on opposite sides of 
the cornea are sometimes employed. If there are tough bands, 
they may be cut with small scissors, as those of de Weeker. 
Glaucoma rarely occurs after these operations. The loss of 
the refracting power of the eye by removing the lens — a con- 
dition known as apkalda— mast be made good by wearing a 
strong convex lens (cataract glass) in order to obtain the best 
vision. Usually about -|-10D. is requireil. Often s<ime astig- 
matism is also present. 

Traumatic Cataract. — If the lens capsule is njiened, the 
aqueous enters and proiluces swelling and opacity of the lens. 
Traumatic cataract may also occur from contusion without 
perforating injury. In this case the snspens^iry ligament is 
generally ruptured, or, in rare cases, the capsule. Rupture 
of the capsule in a (ratient under thirty-five may I)e fo]lowe<l 
by gradual and complete absorption of the cataract. In 
injured and diseased eyes the lens may calcify. 

Treatment. — Traumatic cataracts should be treated accord- 
ing to the principles already laid down, by absorption or ex- 
traction, depending upon the age of the patient. 
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COWQEMTAL APFECTUnn. 
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DISEASES OF THE VITREOUS. 

What ia atUflciil ripening? 

Describe the opotatioti fur exlractioo of uitnracL 

What is an Rfter-cataract ! 

Ueacribe tranmstic cataract. 

lu what directioDX muy tbe lens be dialuatedT 

"' ■' coogBoital affections of the lens. 



CHAPTER XI. 

DISEASES OF THE VITREOUS. 

The vitreous liiimor should be perfectly clear to all objec- 
tive metliiKls of examination, but subjectively floating opaci- 
ties (mnBcie Tolitantes) may always be seen if pi-operly seandied 
for. They are the souree of eoosiderithle annoyance to ner- 
vous iudividuals. They are shadows thrown on the retina by 
the vitreous cells. 

OPACITIES OF THE VITREOUS. 

Opacities vary in form, character, and origin. Tliey inter- 
fere more or less witli vision. Tliey may be either lixed or 
floating. In the latter case the vitreous is fluid in consist- 
ence (synchyBis). The ophthalmoscope is used in the exami- 
nation of the vitreous. 

Fixed Opacities. — One is the remains of the hyaloid artery 
in the canal of Cloquet. This appears as a Itand extendinji; 
at varying distances from the optic nerve into the vitreous, 
even to the |iosterior capsule of the lens. Other fixed opaci- 
ties are bands or membranes of connective tissue, which may 
be ctmgenital or the result of organization of inflammatory 
exudate, 

Floating opacities may Ije dust-like and flll the whole 
vilreous (characteristic of syphilis), or large masses, l>ands or 
membranes secondary to inflammation of the ciliary body, 
clioroi<l, or retina, to hemorrhage, injury, or to degeneration of 
the vitreous. Degenerative changes occur in high myopia, 
old age, exhaustion from depressing disease, menstrual dis- 
orders, systemic disturbances, or may be idio^th\«s. 
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Synchysis scintillans is a peculiar condition in which the 
vitreous is filled with numerous scales which reflect the light 
as brilliant floating spots. These are cholesterin crystals. 

Treatment. — If any constitutional disease may be made out, 
it should be treated. If the cause of the vitreous opacities 
is inflammation in the adjacent tissues, attention should be 
given to this. 

BUPPUEATIVE INPLAMMATION OF THE VITREOUS. 

Synonym. — Purulent hyalitis. 

Etiology. — Pus in the vitreous may be due to infection from 
perforating wounds, or may be of metastatic origin from men- 
ingitis, infectious diseases, or from ear or nose. It may follow 
inflauunations of the uveal tract, or occur spontaneously in 
debilitating diseases. 

Symptoms. — The cornea, aqueous, and lens are clear, but a 
yellow reflex is obtained back of the lens. A few pos- 
terior synechia} may be found. If the disease is advanced, 
the eye will be soft and the periphery of the iris will be 
drawn back by traction on the ciliary processes from within. 
Such a condition may be mistaken for glioma of the retina, 
and is sometimes called pseudoglioma (see Glioma of 
the Retina). When the process is acute and severe, it is 
known as panophthalmitis, or abscess of the eye, in which case 
the whole eye and surrounding orbital tissue are involved. 

Treatment. — If the inflammatory conditions subside, it is 
not neciessary to perform enucleation for pseudoglioma. In 
panophthalmitis, hot fomentations and incision into the eye 
to evacuate ]nis are indicated. Enucleation has been followed 
by meningitis. 

QUESTIONS. 
What arc itiurcpp volitantea ? 
What are tho forma of opacities of the vitreous? 
nenne synchysis seiTitiUans. 

whaf r^^^^'5"'^)^^^'^ «^ t^e vitreous and give treatment. 
What 18 pseudoglioma ? 
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CHAPTER XII. 
DISEASES OF THE KETINA. 

kI Hyperamiaof the retina occasionally occur 

as the FL'sult iif liK'al or general conditions, but the varia- 
tions Diav be considerable withiu physiologic limits. 

Betimtis. — Simple, albuminuric, syphilitic, and pigmented 
varieties of retinitis occur. 

Eetinitis is often a^mciated with choroiditis (<^I]ororetinitis) 
or with inflaiiiMiatiou of tlic optic nerve (neuroretiuitis). 

SIMPLE SETINITIS. 

Etiology. — The causes are otXen obscure. There i» com- 
monly some constitutional disturbance — (■. g., arteriosclerosis, 
antemia, teulcemia, malaria, etc. Cases may be due to albu- 
minuria, syphilis, or diabetes ; but such causes genemlly pro- 
duce characteristic appearances, which will be described under 
so pa rate heads. 

Sulu'ectlTe Symptoms. — The ]i:itient complains of impaired 
vision and hhii-s in the field of vision and flashes of light. 
There may be pholopliobia and distortion of objects (meta- 
morphopsia). 

Oijective Symptoms. — There may be found only slight dis- 
turbance of the retina, wuch as dilated veins, tortuous vessels, 
and a few liemorrbagcM ; or, in more marked eases, a cloudy 
fundus, dilated and distorted vessels buried in the swollen 
retina, with numerous flame-like hemorrhages, and the out- 
line of the nerve is blurred. The disease may be unilateral 
or bilateral. The duration is usually several months. 

Treatment. — The eyes should be protected from light and 
strain. Mercury, or potassium iodide, sodium salicylate, and 
diaphoretics may be given. 

Hemorrhagic Retinitis. — A form of simple retinitis in 
which hemorrhages are the most striking feature. It is most 
common in ehlerly people with apoplectic tendencVes. Am& Vt;* 
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arterioeclerosis. Thrombosis of the retinal veiDS may o 
lieniorrliagea with dilated veins. At times hemorrhage occurs I 
between the retina and vitreous (subhyaloid). 

ALBUMINUEIC RETIHITIS. 

Definition. — A di^tinut tyjie of retinitis accorajtai lying a 
or advanced chronic nephritis. Usually bilateral. 

Etiology. — The cause is nephritis, usually chronic int«r- I 
stitial. it also occurs in Bright's disease of pregnancy and 1 

Fjo. 26. 




in acute nephritis. Diabetes is the cause of a somewhat simi- 
lar condition in the retina. 

Tlie only subjective symptom is interference with vision. 
This is sometimes surprisingly slight in cases showing m&rked j 
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fiiudiifi changes. I'litienl.-i ivifli itephrititj are subject to attacks 
of temporary lilimlncss of iiriemio origin, with or without 
retinitis. By ophthahnoacopy there may appear the signs of 
simple retinititi — swelling, lortuous vessels, hemurrliages, and, 
in addition, shining white patches scattered throngh the 
fundus, and a peculiar arrangement of glistening white dots 
uronml the macula. This is a stellate figure formed by radi- 
ating lines. 

Pathology .- — The white patches are <!ue to futty degeneration 
of the retinal elements and to exudate. 

PrognoaiB. — Rttiuitis in chronic nephritis is a late mani- 
fefilatiuM, iiiid the patient is not likely to live more than two 
\fiii's iiittT tiie appearance of the eye lesion. TemiMjrary im- 
jji-ovenient may occur, especially when the disease assumes an 
acute or inflammatory exudative form. 

Treatment. — No local treatment is of use. When the dis- 
earic appeal's iu pregnancy, the question of producing prema- 
ture labor is a grave one. If the retinitis is marked and 
((ccura before the seventh month, it may be wise to induce 
lalwr. If after the seventh month, and mild, it is better to 
wait. 

SYPHILITIC RETINITIS. 

Etiology. — (Vciirs in the second .singe of acquired syphilis 
and in the cmi^i'nitiil form. 

Subjective symptoms are the sameas for other formsof retinitis. 

Objective Symptoms. — The ophthalntoseoiie shows dust-like 
opacities in the vitreous — a peculiar bluish-gray haze over 
the retina, ahout the disk and macula, and streaks of white 
exudate along the vessels. 

Course. — The course is chronic, leading to choroiditis and 
atrophy of the optic nerve. 

Treatment. — Antisyphilitic. Should be energetic, and if 
begun early may be successful. 

RETINITIS PIGMEHTOBA. 

Definition. — A diKea^f cliaraetcrizfd by a prolonged course, 

b^inning in youth and prolonged for years. Theca \% W& 
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of vision, especially in subdued liglit, as in the twilight 
evening (night blindness, nyctalopia). There is a peculiar 
arrangement of the retinal pigment into masses of irregular 
shape, mostly with branching projections. These appear first 
at tile periphery, later approach the nerve. The field of 
vision becomes gradually narrowed. The nerve and retina 
become atrophic, and the bloodvessels of the retina much 
reduced in calibre. There is a strong hereditary tendency, 
and consanguinity in parents is an element. 

EMBOLISM OF TEE CENTRAL ARTERY OF THE RETINA, 

Definition. — l'lujr{riiig of ihe central artery, or more rarely 
a mrigle bnuK-h. 

Etiology. — There may be heart lesion or obliterating endarte- 
ritis of the retinal vessels. 

Symptoms. — There is sudden blindness in one eye without 
pain or other symptoms. The retina in a short time bi^ins to 
assume a foggy appearance (<Bdema), es|>ecially near the centre 
of the fundus. A cherry-red spot is found at the macula. 
The arteries are small and the veins contain little blood. 
Lat«r the circulation may be restored, the blood returning at 
times in broken columns. Atrophy of the retina and nerve 
usually results. Occasionally central vision is preserved, which 
is due to the existence of a branch of the central artery com- 
ing ofF back of the location of the embolus (or of a branch 
from the ciliary arteries), supplying the macular region. 

Treatment. — Massage is recommended. 

DETACHMENT OF THE RETINA. 

Synonym. — Ablatio retiuffi. 

Definition, — Separation of the retina from the choroid, 
leaving behind the layer of retinal pigment. 

Etiology. — This may occur from the extravasation of blood 
or serum, or from the presence of exudate or new growth. It 
may also occur from the traction of bands of connective tissue 
vitreous. The ordinary form occurs as a complication 
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Rpia of high degree, TraumatiEni is the next most fre- 
luse. 
Symptoms. — Tlie patient complains of jioor vision and de- 
fect in the field of vision corresponding lo the detiichiuent. 
The ophtlialmoscope often reveals floating opacifies in the 
vitreous. The detached retina appears as a wavy grayish or 
greenish- white membrane, over which the very dark-red 
retinal bloodvessels run in tortuous course. The retina 




usually floats about with the movements of tlie eye. A tear 
is sometimes seen. The tension of the eye is reduced. 

Prognosis. — These cases, especially if complicating myopia, 
get worse, and all vision is lost. The eases occurring as the 
result of traumatism are the most favorable, but the prognosis 
is always bad. 

Tieatmeiit. — In recent cases rest in bed for a uuniber of 
should be ordered ; also hypodermati<! injection^ (j^ 
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i>ilocar[}me (gr. ^), to produce sweating, every clay or twov. \ 
Puncture of the sclera over the detachment and aiibcoDJiine- 
tiviil iajectiouB are of quegtioi]a1>Ie value. 



GLIOMA OF THE RETINA. 

Definition. — A malignant intraocular tumor occurrinf;; 
early childhootl or infancy, commonly before three years ofuKe. 

Pathology. — Glioma .springs from the granular layer uf the ! 
i-etina, grows underneath tlie retina (exophytum), or on top ] 
of it in the vitreous (endophytum). It consists of blood- 
vessels, small ronnd cells, and cells with protoplasmic proc- | 
esses in scant stroma. 

Symptoms. — In the find stnr/e there appears a shining white , 
or yello^vish reflex from the interior of the eye (formerly 
called "amaurotic cat's eye"). The eye is blind. A few I 
bloodvessels may be seen on the mass in the vitreous. In ' 
the second stage (glaucomatous) the eye becomes liaivJ by the 
gmwth of the tumor filling the interior. It is jiainful and 
somewhat congested. Third stage. The new gro^vth bursts 
through the eye and extends either backward into the orbit 
or forward to^vard the outside. Fmirtk stage. Metastatic . 
growths apiiear in other organs. The other eye may lie J 
affected, and the child dies of cerebral com plications or frani \ 
exhaustion. Other children in the same family are sometimes 1 
aftccled. 

Differential Diagnosis. — Tlie condition may be mistaken for 1 
purulent choroiditis (pBeudoglioma). 

Glioma occurs in early childhood, with uo history of injury 1 
or meningitis. Tunior often well defineil, with rest of vitreous^ 
clear. Anterior chamber shallow and tension increased, 

Pseudoglioma may occur at any ago ; follows injury or ruen«« 
ingitis. Vitreous immediately and wholly filled with yelIow-1 
ish mass. Inflammatory signs appear early. The iris »■ 
bulging at the pupillary edge, but retracted at the periphery. 
Tension is minus. 

TreatmoBt. — The eye should b^ enucleated at the earliest J 
moment. 
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OPAQUE NEBVE-FIBEES. 

Definition. — A otingenital jiuunuly fallowing flume-like, glis- 
tL'iiing, wliile patfhei ext*>n<ling from tlie optic nerve iuto the 
retina. Tliey are formed of iierve-fibreM whieli have re- 
tiiined iheiu medullary sheatlie, normally lost as the iibres 
[lasa through the lamina cribrosa into the eye. 



mJUKIES OF THE RETINA. 

Beside the diseases ulreudy mentioned an due to traumatism, 
contusions and woimds may occur. Commotio retinis (oedema 
of the retina) ari.ses from ountuslons and shows defective 
vision and gray infiltnitiou of the retina, esi>ecialiy in the 
macular region. 

BAEEB FOBSIS OF RETINAL DISEASE. 

Retinitia Froliferans.— Characterized by masses of eon- 
iiective tissue in the vitreous, which cnntaiti blot>d vessels. 
Hemorrhages are uintoulitedly the original lesion. 

Retinitis Circinata. — Presenting a white circle of exudate 
concentric with the macula. 

Retinitis Striata. — Showing white streaks of fibrous tissue 
in the retina. 

An^oid Streaks. — lilack or brown striic, in deeper layer ; 
pnihabiy due to hemorrhages. 

Snow Blindness. — From e.\]Misure to brilliant light, sucli 
as from snow or electric light. There may be central ,seo- 
toma, macular changes, and retinitis. 

Amanrotic Family Idiocy. — Symmetric changes at the 
macula in infancy. A peculiar condition, showing a hazy 
area in the macular region, with a red spot in the centre. The 
disease is probably due to degeneration of gang! ion -cells of 
the retina, following arrest of development of the nervous 
system. There is a strong hereditary influence. Jews are 
more prone to the disease (Jacobi). The children all die within 
ft year or two. 
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AMBLYOPIA OB FUKOTIOHAL DISEASE OF THE SETIN A. 

In the ordinary acceptance of the term amblyopia is uj^l 
to Hi^rn'fy a defect in vision without discoverable lesion or 
rcfnuftive error. Amaurosis is a name which has fallen into 
dimiMf, but signifies total blindness from unknown causes. 

Tlie forms of amblyopia are (I.) congenital, (II.) hysterical, 
(III.) Himnlatod, and (iV.) toxic. 

I. Congenital Amblyopia. — Commonly associated with 
(•rrr>rH of refracjtion, especially hyj^ermetropia and astigma- 
tinrii. In (M>nvergcnt strabismus the squinting eye is likely 
to be amblyopic. It is commonly believed that this is from 
noriUHi! (amblyopia (;x anopsia). 

II. HyBtencal Amblyopia. — Generally unilateral. Blind- 
ncHH may Ix; partial or total. The field of vision is con- 
tni<!<r»(l, (»Hpc(;ially wfUiv repeated examinations. The fields 
for colors anj rcverscKl as to their order in point of size. 

III. Simulated Amblyopia. — Malingering is not unknown, 
and is attempted for various reasons. Generally blindness 
ill OIK! (•y(! only is f(;ign<Kl. Wlien a prism is placed over one 
f?y<», MUcli patif^its will often acknowledge diplopia, and will 
find difficulty in walking, etc. 

IV. Toxic Amblyopia. — Under this head may be classed 
amblyopia oc(5urring in unemia, malaria, and poisoning with 
drugs, MiK^li as (piinino, tobacco, and alcohol. Lesions, espe- 
f?ially of the nerve, are often developed. 

QUESTIONS. 

Mf^ntion i\w. viiriotioKof retinitis. 

(}iv() thn i'.WiiUmy, HyinptoiriH, and treatment of simple retinitis. 

What iH alhiHniniiri<; retinitis? Give the etiology, symptoms, pathology, 
pr(»Kn(miH. and treatment. 

Dem'rihe Hvphilitii*. retinitis. 

Define ret initiH pigmentosa. 

Kx plain embolism of the central artery of the retina. 

(live the etiology, Hympt<mis, prognosis, and treatment of detachment of 
the retina. 

(live the. four stages of glioma of the retina. 

(live the dillerential diagnosis between glioma and pseudoglioma. 

What are opa(|ue nerve- fibres? 

What diwiaHes may be produced by traumatism? 

Wliat constitutional diseasc^s produce affections of the retina? 

P^Mcribo tho four forms of ambl^opit^, 
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DISEASES OF THE CIIOROW. 

CHAPTER XIII. 

DISEASES OF THE CHOROID. 



The choroid is the vascular tunic of the eye and liable to 
influmnmtioii. Its intimate connection with the retina uiakeR 
tlieir simiiltaneoua involvement of common occurrence, 
although the entirely separate blood-supply renders disease 
of each distinctive. 

Varieties. — Exudative choroiditis, serous choroiditis, sup- 
purative choroiditis, and sclerochoroiditis posterior. 

EXUDATIVE CHOROIDITIS. 

Definition. — A disease characterized by localized patches of 
plastic inflammation, later producing atrophic areas. 

Fatliolog7' — The exudate is a collection of round cells in 
the choroid and in the outer layers of the retina. Oi^ni- 
zation of this exudate causes atrophy and disturbance in the 
pigment. 

Etiology.— Syphilis (congenital or acquired) is the most 
common cause, also general disorders of nutrition, and it 
may he iiliopathic. Tuberculous deposits occur very rarely. 

Varietiee. — Chilral. Occurs not infrequently in myopia, 
syphilis, and in elderly persons as a senile change, Dissemi- 
nate. Essentially chronic, characterized by scattered patches. 
Diffuse. Always accompanied by involvement of the retina 
ana called chorioretinitis. Due to syphilis. Isolated. Some 
cases are characterized by isolated patches of exudate occurring 
in people as result of overexertion or idiopathic. Not due to 
syphilis, Kuus a comparatively short course. 

Symptoms. — Gradual loss of sight is complained of, although 
the vision is sometimes good, with extensive changes. The 
field of vision may be contracted, and there may be scotomata. 
When recent, the diseased areas appear as irregular hazy, 
white or yellowish patelies. Isolated hemorrhages may occur. 
In the stage of atrophy there are masses of pigment or white 

Itches with or without rings of pigment about them. Opaoi- 
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ties of the vitreous and lens or atrophy of the optic n^^ 
may complicate the case. 

Treatment.— Mcrcurj-, either internally or hy inunctions is 

beneficial even in nonspecific cases. Iodide of pntassium'in 
full doses or lai^ doses of salicylate of sodium are of value. 

Serous Choroiditis. (See Serous Iritis.) 

SUPPXTRATIVE CHOROIDITIS. 

Definition. — This condition is practically the same as de- 
scribed under suppurative inflammation of the vitreous. On 
rare occasions in the course of infections or wasting diseases 
the beginning of the suppurative process may be seen aa foci 
of infection in the choroid. These quickly involve the whole 
interior of the eye in purulent inflammation. 

Treatment. — Unless the case may be aborted, which is prac- 
tically inipo.'isible, the eye is lost. 

SCLEROOHOROIDITIS POSTEEIOE. 
Definition. — Consists in a slow process of atrophy of the 
choroid surrounding the optic nerve, especially on the side 
toward the macula. It complicates myopia, and is associated 
with bulging of the sclera in this place {posterior staphyloma). 
See page 132. 

TUMORS or THE CHOROID. 

Sarcoma, gumma, tubercle, and secondary carcinoma are of 
rare occurrence. 

SARCOMA OP THE CHOROID. 

Pathology, — Melanosarcoma is the most common form. 

Symptoms. — First Stage. — The patient complains of blurred 
vision. A tumor will be seen in some part of the fundus. 
Over it other vessels beside those of the retina will be seen. 
The retina is often detached on one side. 

Seaond Stage. — The eyeball becomes hard and painful, and 
the vision is lost. 
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Third Stage, — The tumor involves the siirromiding parts. 
It ruptures tliroiigh the globe or extends backward tlirougli 
the optic nerve. 

Fourth. Stage. — Metastatic growths appear. 

Diagnosis. — A tumor uliowing vessels beside those of the 
retina, with increase of tension. 

Prognosis. — Unless seen in the early stage, the prognosis is 
decide<lly bad. 

Treatment. — Immediate enucleation, with the optic nerve 
cut well back. 

mJUBIES OF THE CHOROID. 

Beside the direct laceratiim of the choroid in perforating 
injuries, it may be ruptured by contusions. Such a condition 
shows u curved white line of exposed sclera bordered with 
pigment usually concentric with the optic nerve. 

Treatment. — None is possible. 

CHOBOIDAL EEMOBBEAaE. 

Choroidal hemnrrJiage may ofciir from injury or from 
sudden relief of jtressure In operations which open the eve- 
ball. 

CONGENITAL DEFECTS OF THE OHOBOID. 
Coloboma is a defect in development owing to imperfect 

closure of the iretal cleft. It appears as a white area of ex- 
posed sclera, stretching usually from the optic nerve towaiil 
the ciliary body and iris, which may be involved in the same 
way. There are often irregularities in the surface of the arcii, 
which is bordered with more or less pigment. An uncommon 
form of coloboma is confined to the macula. 

Albinism of the eye is a condition of absence of pigment, 

QUESTIONS. 
KRioe the yariptiea of choroiditiB. 
Name the varieties of oxiidattve ehoroiflitia. 
Peseribo four atagett of mn'mna of the choroid. 
DtHCrthe ruptrire of the choroid aoil Rongenilat defeeta. 
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CHAPTER XIV. 

DISEASES OF THE OPTIC NERVE. 



1 



The diagnosis of ansemia or bypenenia of the optic nerve 
should be made with care, in view of variations witliiii pliysio- 
.^ic limits. If tlie optic nerve is inflanit;d at its entrance 
into tlie eye, the condition is called optic neuritis, intraocu- 
lar aeuritis, or papillitis. If the process is confined to the 
nerve behin<l the eyeball, it is known as retrobulbar neuritis. 

OPTIC NET7EITIS. 

Definition, — An inflammation of the head of the optic nerv^ 
characterized by congestion and swelling of the optic disk. 

Etiology. — Papillitis occurs in brain tumors, generally in the 
form known as " choked disk." It is also caused by syphilis, 
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OpIilbBlmoacDpic Bpiuiarance of Bcrerc recent papniitls, Severnl elongBl 
of blood near border uf dlst. (After HughiingK Jackson.) 



nephritis, rheumatism, anserata, diseases of the vascular system^fl 
infectiouB diseases, and poisons, as well as diseases of the orbi^ 
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AOVTE RETROBULBAR NEURITIS. Il3 

and adjacent siuuses. Tuberculous and otber forms of rtleniu- 
gitis are the cause of destx]idin</ neuriiis. 

Pathology.— There is infiltration of wliite cells. The pa- 
thology of "choked disk" is yet unsettled, but this condition 
seems to l)e due to increased intracranial pressure, with disten- 
tion of tlie optic nerve sheath. 

Subjective Sjrmptoms. — The patient complains of defective 
vi.sion, which is, however, independent of the apparent sever- 
ity of the lesion, for marked cases may retain excellent vision. 

Objective Symptoms, — There are no external signs. Witli 
the ophthalmoscope the optic disk is congested or of whitish 
color. The edges are blurred and streaked. There is more 
or less swelling of the disk. The veins are distended and 
tortuous and the arteries small. There may be hemorrhages. 
The field of vision is usually defective. The neighboring 
retina is always involved to some extent, but there may be 
general retinitis (neuroretinitis). The disease is usually bilat- 
eral. In "choked disk" there is great swelling of the nerve 
(cedema), dilatation of vessels, and liemorrhages. 

Ooiirae. — The disease lasts for months. The inflammation 
may subside without after-effects, or the nerve may pass into 
a condition of atrophy (postneuritic). 

Treatment. — The treatment consists in giving attention to 
the cause, sweating witli pilocarpine, potassium iodide, sodium 
salicylate, and rest in bed. 

ACUTE RETROBULBAR NEURITIS. 

Definition. — An inflammation of the orbital portion of the 
optic nerve. 

Etiology. — Sypjttlis, rheumatism, infectious diseases, pois- 
ons — e. g., methyl alcohol — and secondary to inflammation in 
the adjacent tisanes. 

Pathology. — In most cases the inflammation is confined to 
the filires which supply the macula. 

Symptoms. — Rapid loss of sight, orbital pain and tender- 
ness. Tliere may be no intraocular evidence of di.seaiie or 
only appearances of moderate optic neuritis. O^jtic uesva 

8— K E. 
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>^n*|iiiv. '"^IMM'tttlly *m the tefnpr>TaI ^sife oft t&e ^-fi^ is likdy 
i„ it.lliiw with •'♦•ntnil ->c:fiU>iiia. 

-ft in^BM^. ^:JHUi»g •u for ffpcic ziearTn& 

imumo UBXBOBiiiaAK sBomixB. 

•^..M ii»«l »ir*»(»liy ♦»* ^'»« o|rti#: «ik^k '^n the cexitp»>cal ade. 
^ttivU^gft >i«-4iiiiHS •'!<i|N:«^tiilly of>inbuM«i with, ab.'v^fi^^ i^the 
'.!,•. I ..♦MiM.iu • HiiMi*. Ii«wl, :irw:nic, bisulphicie •>£ 4!ajri>ii:>fli.aiHl 

'\\%\\ iHM.<Mi#i 'imv -^l-tu i»nnltM-*»; it. It «ie»itin* in miAIIe and 

I'M, itu. 

i^^^;^^^. I tt*. U'M4iii i-^:i 'iinmif: inter<«ticial iziiluninatioD 

■ iii •.i.***ilf4i i»l»»*-i "I *!»•■ n*;rv#i, which «M.*cupj the tefflporal 

i. 1 i«^ ii liu- optic <iUk, but pa&*& in&> its centre 

<« »H«*v»«tH«4. * *H |Htii*'iiiH ttiHl ttitfir >ighc ^radcallv &iliii^. 
I («. . .:^ li.M.Mdti.'ii lii •'»iiiiml vtMou >c«fnCTsd relaicive sco- 

m; :. II , 4 ti *il«>i iH-n't'pliou in a small area about 

!i. •i^ I,. ,. p^iui ••..ii(i*il • «ilnr H.*«>u>iiia). Tlie •>phtlialiiio- 
. ,, ;..,,. U.i.liu \H\\\^^\ •>l' tlH'<li>k on the «>ater >ide ami 
■''!., .... ., .ii. •«..iiii.tl \»iii^, 'Hit; tIi!«4;aK?e atfects both eye?. 

**Mi»Ht* i< <^ •> toiii^ iliirtuinii, l>iit never produces total 

*>wtii'»M.«utt Vifliol ui«l ti)lni4*«><) 4iouIil be absolutely cat 
•* <l«*.liM.ii. iiiriN !»♦• i;iv»Mi to the physiologic limit; 

\rito|^4Y Of THE OPTIC NBBVB. 

**vHn)<.4<M» \ »mmIiImhi nf the optic nerve characterized 
*• **k> 0*1 *»♦•;.,» .ni«l >;|)rinkiii^ <'f *^*> fibres, and showing a 

••^k'htu^* V»i.»|,|iv iiiiiv U^* '^- Primary, idiopathic, or 

jtvi-siuuj v>iii, -u^tMistw of till* brain or spinal cord. There 

'*M bi^UHttlHiv ♦v|K\ whirh affects members of the same 

**' •H>jy^i»m Ml* V4>uth, and gradually produces total 

A. ^vmliiiy to optic neuritis or diseases of the 
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choroid and retina and glaucoma ; also after injuries anil 
ooni press! o 

Fatbology. — There is chronic interstitial inflammationj with 
alropjiy of the nerve-fibres. 

Symptoms. — The patient has no symptoms except gradual 
hiss of sight and perhaps contraction of the field of vision. 
The disk varies in appearance from the slightest degree of 
pallor to the most intense white or gray. In advanced cases 
there will be noticed a deprcKsiou in the centre of the disk, 
with sloping sides. The edges of the nerve are sharply de- 
fined, except when following optic neuritis. There are con- 
centric or insular contraction of the field of vision and 
defects in color perception. 

Course is nsually long. 

Treatment. — If any indications for genera! treatment can 
be found, tlioy should be followed. Strychnine in full doses, 
preferably by the hypodermatic method, potassium iodide, 
arsenic, electricity, and massage, may be tried, Ijut are of 
little value. 

Tumors of the Optic Nerve. — Fibroma, sarcoma, endo- 
thelioma, myxoma, tul>ercle, and glioma are known to occur. 
Hyaline bodies are found on the disk. 

CONGENITAL AFFECTIONS. 

Inferior Conu3. — .A. congenital, white crescent, usually on 
the lower side of the nerve. 

Oolottoma of Optic Nerve -sheath shows a depression on 
the lower side of the disk, due to absence of the sheath. 
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i 

I stale the two formB of inflammation of the optic nerve. 

I Draeribe acute and chrnnjc papillitia ; also retrobnlbar neuritis. 

I Qf *B the etiology, aymptoma, and treatmeut of atropli; of the optic nerve. 
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CHAPTER XV- 

DISEASES OF THE ORBIT. 

PEBIOSTITIS. 

Etiology. — Occurs, especially at the margin, from trau- 
matism, syphilis, rheumatism, tuberculosis, and extension 
from the neighboring sinuses. 

Symptoms are pain, tenderness, swelling, and perhaps ab- 
scess, with fistula and contracture, later producing cicatricial 
ectropion. 

Treatment. — Constitutional, hot applications, and incision. 

ORBITAL CELLULITIS. 

Definition. — Inflammation of the cellular tiasue of the orbit, 
usually terminating in suppuration. 

Etiology. — Injuries, erysipelas, septicaemia, extensions from 
neighboring sinuses, and idiopathic. 

Symptoms. — There may be constitutional disturbance, swell- 
ing of the lids, chemosis, exophthalmos, and perhaps ps^ioph- 
thalmitis and meningitis. 

Treatment. — Hot applications, incision into the orbit if pus 
has formed. 

TUMORS OF THE ORBIT. 

Cyst, aneurism, angioma, osteoma, sarcoma, and carcinoma 
have been reported. 

Treatment. — Excision, with preservation of the eye if pos- 
sible. The operation of Kronlein (osteoplastic) consists in 
removing part of the outer wall of the orbit, and gives access 
to the orbit. The whole contents of the orbit are some- 
times removed in case of malignant disease (exenteration). 

QUESTIONS. 

Describe periostitis and orbital cellulitis. 
Give the treatment of tnmors of the orbit. 
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CHAPTER XVI. 

DISEASEa OF THE EYEBALL. 



EXOPHTHALMOS. 

Synonym. — Proptosis. 

Definition. — A ooniHtioii in which tlie eycbjiU iri jnislied 
ibfwaRl from orbital inflummatidii, hemurrliagt!, tiinioi'.-i, ur 
iu exophthalmic goitre. 

FULSAXma EXOPHTHALMOS. 

Definition. — ProtnisioD, with pulsation of the eyehall and 
surrouuding part'5. A bruit is heard above the eye. Genei- 
ally due to traumatism causing communication between tlie 
carotid artery and cavernous sinus. 

Treatment. — Tying the common carotid artery. 

EXOPHTHALMIO GOITRE. 

Synonyms. — (xravcs' discitsc, Basedow's disease. 

Definition. — A ilir-eaj^L- of the nervous system in which tlie 
heart action i.-s accelerated, thyroid gland enlarged, and the 
eyes prominent. 

BuijectiTe and Objectiire Symptoms. — The exophthalmos is 
partly only apparent on account of the widening of the pal- 
pebral fissure {Dalrymple's symptom), Wlien the eves are 
tnrned downward, the upper lid does not follow (Graefe's 
symptom). There is also infrequent winking (Stellwag's 
symptom). If the exophthalmos is extreme, the cornea 
suffers from exposure, since the lids can not be closed. 

Treatment. — Beside general treatment, thyroidectomy and 
sympatheetomy have Ijeen trietl. 

EnophthalmoB is recession of the eyeball into the orbit. 
Usually traumatic and very rare. 

Anophthalmos is absence of the eyeball. It may be 
congenital. 

Me^alophthalmos is enlarged eyeball. 



I f < .^/.tA'.j.t^? . / rsr -' -' i-M" 



■ - : 



•1 



BUFBTHALMOB. 

• « ..: «i> 1.11 V |»iiij.^Mii*r.ivr t-iiiur^tfiiieiiL "..i" 'ij^ 'vhulc -.ve. 

ii.n>ii lif^iii."* /'/t nit'/'tt i»r in imimcv. 



I 



1 1 II 



^M*lli£<l or THE EYEBALL. 

i. ■•« 'lu' ivrlmll have l>et?i! liescribel 

; . .aiH'iuivr* of tile eve. 



..^..■4«4.^ :\»l 



»i» 



It;:* WITH I W TUB BTBBALL. 



• ■!■.' ' 1 1 I r 



I a foivi^n ImhJv Lire 
" . i ..iM -'Mil ir t lander of iiiiectiuii 

» .^ . ••"» ••»»* \\ouik1, the prefti- 

..V .1 ^ I'uus lo <Ie8tnictiv(r 



• I t • 



- - ' k :l»e wound, he- 

»' -»nu»uint?s a view ot' 

. . ^ .v:tMi.'i > iMVsjoiiee in the 

. .. M .. '.is^ntai* uei.ille pi*o|)- 

v .'1 .^;iiii>, Tuay l^e u^^hI. 

^» *. V .. ii MO t'\o, |»ain is 

«*■»*■• 
\ . . *^ I wwu, -lone. i>rass 

■ I . .'-, t fi\, 'T '.n aji\ 
;. : «*'u>» I Miav i>t.* 

. I ' ..-.•* ■ ;i* n:^;i .'ii !\v.Msiiin Ml 

' .1 ■ • ' ' . •.,..... ., u .11^ iuo uif anio- 

*■ \v . i». •..,,«. '■;,» «»i^"i^. -ucn a& thai 
'ini*'4\»\ X %• . ...ti* '-Ju^i '.iuiiici :ua;^neii> are 



' t * 



t\ I 



r 



QUESTIONS. 119 

sometimes of service, an«l may even be introducetl into the 
\vonnd. It is well to remember that small aseptic foreign 
bodies may become eneysted antl remain innocuous for many 
years. Even after successful extraction, degenerative changes 
are likely to occur after a considerable time. 

EmrCLEATIOH. 

This operation is performed under general aniesthesia. 
The conjunctiva is cut all about tlie edge of the cornea with 
scissors. Each muscle is then taken on a strabismus hook 
and cut close to the eyeball, A strong scissors, which ia 
curveil on the flat, is passed backward close to the eyeball on 
the nasal side until the optic nerve is felt. This is severed 
with one stroke. The eye is then easily freed from remaining 
adhesions. After cleansing with an antiseptic (bichloride of 
mercury 1 : 5000) the conjunctiva should be brought together 
with a purse-string suture. An artificial eye may be worn in 
two or three weeks. 

EViaCEEATION (EXEWTERATIO B0LBI). 

A substitute for enucleation, having the advantage of 
leaving a better stump for an artificial eye. The eye is 
opened by excising the cornea, and the contents are scraped 
out, leaving only the sclera. A hollow sphere of glass or 
silver is sometimes introduced (Mules' operation). 

QUESTIONS. 

Define jiulsutiiig iMOplithulinoa and cxophtlialmlc goitre. 
What ftre the dangBra of perforating wnnnds of the eyeball? 
How may the diagnoaia of the preEeiice of foreign hndiea wlthiD the eye- 
ball be tnado? 

Give the treatment of foreign bod; witliiu the eyeball, 
Deacrihe enucleation and eviscora^on. 
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CHAPTER XVII. 

GLAUCOMA. 

Definition. — A disease characterized hy increase of iDtra- 
ouiiliir tension. 

Varieties. — Acute iiiflanimatory glaucoma, chronic inflam- 
matory glaucoma, simple glaucoma, and secondary glaucoma. 

ACUTE mTLAMMATOET GLAXJOOHA. 

Predisposing causes uit, age. over forty, arterial .sclerusiii, 
high arterial tenaioii, and hypermetropia. 

Exciting causes are physical and montal depression, in- 
somnia, and the use of a mydriatic. 

Pathology. — A current normally passes from the ciliary 
body, around tht; leus, through the pupil, anterior chamber, 
and ligamentum pectinatt in the iris angle, into Sohlemm's 
canal. luterference with this system of circulation, such as 
would be caused by blocking-up of the iris angle and cutting 
off the outflow, with or without increase in the secretion, will 
be followed by rise in intraocular tension. Upon this theory 
most explanations of glaucoma are founded. 

Prodromal Sjonptoms. — For a year or two the patient may 
comjilain of a failure of accommodation, which show.s itself 
l>y the need of stronger glasses, or of occasional attacks of 
blurred vision and halos about the light. 

Symptoms of attack begin suddenly with a severe pain iu 
the eye and head. There may be some temperature, nau.sea, 
and vomiting. The lids are swollen, the eyeball is deeply con- 
gested, cornea steamy and ansesthetic, anterior chamber very 
shallow, pupil dilated and oval in shape, and the iris dis- 
colored. The fundus can not usually bo made out on account 
of the cloudiness of the media. A^'ision may be diminished 
in a few hours even to perception of light. Tension is very 
high. This attack lasts from a few hours to a few days;. 
then all acute symptoms gradually subside, leaving the vision 
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more or less permanently impaired, Tlie other eye may he 
atfecfed in a similar manner at any time. 

Recurrence. — After a few weeks or months the acute 
attiick i.s repeated, and if no treatment is given, the eye 
Inter will pass into a condition of aubacnte or chronic glau- 

Diagnosis. — Although acut« glaucoma is not a common dis- 
ease, the importance of differential diagnosis is evident from 
the fact that if the condition is mistaken for iritis and atro- 
pine prescribed, the results will be dieastrons. The follow- 
ing table will assist the student. It applies to acute condi- 



Tension . . 
Congestion 



. Orer forty. 

. PhlB. 



• None, iir watery. 
. (General, espee 
I ally M.'lertil. 
Cornea Cloud j and steamy 

Anleriiir dmmber iShallow. 

Iris Disci iloi'ed. 

Pupil Dilated, nml. 

Pain .... 



idectoiuy. 



Nonual. 

■ General, especially 

circuiucorneal. 
Clondy. 



Cunjuiictivltls. 



Normal. 
Miii^opuruleDt. 
Conjunctival, ebpe- 

cially nf ttds. 
Clear. 



tJnchanged. [Unclianged. 

Discolored. Cnchanged. 

C^Dntractcd, tgrn-i Unchanged, 

Especially HtnigliL'None. 
Somewhnl reduced Good. 
Atropine. I A stringent. 
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PrognoBis,^ — -After proper treatment, the resiilis in acute 
trlauconia are usually satisfactory. It must lie borne in mind, 
however, that the operation or after-treatment at times pre- 
cipitates an attack in the other eye. 

Treatment. — Persons over forty, complaining of rapidly 
failing accommodation, transient blurs, and halos should be 
kept under observation. In the acute attack the patient 
should be kept in bed and given a full dose of an opiate. 
Locally, eaerine sulphate (0,5 jier cent,) should be instilled 
at first every hour or two; later, three to five times 3, da.'j. 



GLAUCOMA. 



IJiit if the teusiwn remains high and visiou becomes i 
iiidectomy should l)e iierfornied as follows : A general anaes- 

ilietic is accessary in acute glaucoma. After cleansing the 
eye, the speculum is adjueted. The fixation forceps are then 



placeil in the eiuijunetiva helow the cornea, and a lance-knife 
iir bent keratome is introduced into the sclera above, about 
1 mm. ttack of the clear cornea, and the point is passed into 
the anterior chamber over the iris. After withdrawing the 
knife, the iris forcei>9 is intr<Kiuced and the iris grasped near 
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mj tor glatii;iitnB. (De Wecker.) 



the pupillary edge and drawn out of the wound. The iria ia 

then cut off with two snips of the scissors very iirar to the 
eyeball. Tlie cut edges of the iris are replaced with a spatula, 
making the ideal keyhole iridectomy. Some operators use 
the Graefe cataract-knife for the incision. 



CHRONIC INFLAMMATORY GLAUCOMA. 

Definition and Symptoms. — After rejieated attacks of acute 
glaucoma, or primarily, the tension may become permanently 
increased. There is more or less pain, enlargement of scleral 
ves-sels, shallow anterior chamber, oval, enlarged and iinmov- ' 
ahle pupil. Vision is reduced or destroyed. Later, when 
there is no perception of light, very high tension, cataractous 
lens, wide pupil, and shallow anterior chamber, the conditioii 
is known as Abnolute Glaucoma, 



SIMPLE GLA VCOMA. 



SIMPLE GLAUCOMA. 



SynoDTins. — Clirouic noiiiiiflaiiiiiiatiji'y glaucoma ; Glaucoma 
fiiinplex. 

Etiology. — Age over forty, Hyperopit! refraction, arteriu- 
sclerosis, and high arterial teiiitioD. 

Pathology. — See Acute Inflammatory Glaucoma. 

SalijectiTe Symptomg. — The only complaint from the patient 
la gradual decrease in vision and halos about artificial light. 
There is no pain, only occasionally a sense of pressure. 

Objective Symptoms. — The eye will be found free from con- 
gestion, except perhaps a few enlarged scleral vessels. The 
anterior chamber may or may not be shallow. The pupil 
may be normal and movable, or somewhat dilated. Tlie lens 
and vitreoua are clear. The optic nerve is atrophic, white 
or gray, and shows the characteristic condition known aa 
" cupped disk." Just inside the sclera! ring, which is broad, 
the nerve falls abruptly to a deeper level, and the bloodveasela 
will be seen dropping over this edge and appearing again at 
the bottom of the excavation. The arteries, if closely ob- 
served, will be seen to pulsate. The tension of the eye is 
increased, hut not constantly, at times being quite normal. 
The field of vision is contracted concentrically, but more 
especially on the na.sal side. There may be irregular con- 
traction in any part of the field, and even isolated scotomata. 
The acuity of vision is usually reduced, although in some 
ca-ses the field is much contracted before the vision is affected. 

Oonrae. — Both eyes are usually affected at about the same 
time. Tlic disease continues over a number of years. If no 
treatment is undertaken, it ends in absolute glaucoma. 

Diagnosis. — In some cases the apjiearauce is very similar to 
atrophy of the optic nerve with excavation, and may only be 
distinguished by detecting increase of tension, which is not 
at all times present. In prescribing mydriatics such as atro- 
pine for a patient over fifty, the possibility of glaucomatous 
tendencies should be borne in mind, since these drugs tend 
to increase intraocular tension, 

Frognosis. — Although the prognosis is poor, the disease wilL 
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usually be arrested, or at least the rapidity of its progrese 
decreased by operation. The success of operative treatment 
ia in general proportionate to the size of the field of vision. 
On rare occasions the eye operated ui»on will become more 
rapidly worse. SonietimeB there is no effect. Increased ten- 
sion, with inflammatory signs, immediately after operation, 
is uf rare occurrence. This latter condition is knowD as 
malignant glaucoma, and results in loss of the eye. 

Treatment. ^Eserine (0.2 per cent.) t. i. d., or pilocarpine 
(1 ])cr cent.) t, i. d., should be given as temporary palliative 
treatment. An iridectomy, broad at the base of the iris, 
should be performed, as already described. It may be done 
under cocaine. Sclerotomy as a substitiite for iridectomy 
may be tried : The eye is entered with a Graefe knife, as for 
cataract incision, but the knife is withdrawn before the flap is 
completed (anterior sclerotomy). Or, the knife is entered 
well back in the sclera and the eye pierced behind the lens 
(posterior sclerotomy). Of late, excision of the superior cer- 
vical ganglion (sympathectomy) has been performed for the 
relief of glaucoma with some success. 

Secondary Glaucoma is generally due to mechanical 

causes, such .is filling up of the iris angle, swelling of the 
lens, disloeatinii of the lens, hemorrhages, intraocular tumors, 
ininries, chomiditiH, retinitis, and closure of the pnpil. 

Hemorrhagic Olancoma. — A form which appears after 
retinal heninrrhagos of various origin. Its treatment is un- 
satisfactory, iridectomy being generally disastrous from the 
occnrreuce of further hemorrhages. 

QUESTIONS. 

Into what varietiea miiy glaocoma bo rtlvided? 

(iive eanse, symptomB, and trealnient of nciite inflnmniat'ory Kluicoma. 

Givo differentiftl diagiiosia between acute glaucoma, iritis, and cor^tma- | 
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CHAPTER XVIII. 
SYMPATHETIC OPHTHALMIA. 

Definition. — A condition in which a liealthy eye becomes 
the seat of a destructive inflammation transferred from the 
other eye, which has been the subject of a similar inflam- 
mation usually following a perforating injury of the eyeball. 
The injured eye is called the exciting eye; the other, the sym- 
pathizing eye. Although sympathetic ophthalmia is a com- 
paratively rare disease, the possibility of its occurrence should 
not l>e overlooked on account of its terrible consequences. 

Etdolo^y- — Children are more susceptible than adults. The 
type of inflammation in the exciting eye is usually a chronic 
plastic iridocyclitis. This is pniduced in the majority of cases 
by a perforating wound involving the so-called " danger zone," 
or ciliary region — a zone J inch wide about the cornea. There 
may or may not be retention of a foreign body within the 
eyeball. It may follow cataract extraction. The exciting 
eye may be one which has had a perforating ulcer of the 
cornea with incarceration of iris or ciliary body. Instances 
have been reported in which there was no evidence of per- 
foration, traumatic or otherwise. Eyes destroyed by purulent 
inflammation, as a rule, do not produce sympathy. 

Pathology. — The mode of transmission of the inflammation 
is still undecided. The theories are (o) irritation in the sym- 

Sthizing eye, producing disturbances of nutrition and circu- 
ion, and, finally, inflammation through the agency of the 
intimate nerve relationship; {b) tranaferrence of germs liy 
means of communication through the optic nerve or sheath; 
(c) transmission of infectious germs or toxins by means yet 
unknown. The last is the commonly acceptetl theory. 

Symptoms of the Disease in the Exciting Eye. — The eye is 
more or less congested and painful. It is tender in the ciliary 
r^ion when pressure is made through the upper lid ; shows 
minus tension ; posterior eynecbiee or pupil blocked with 
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gymptomB of the Diaeaae in tie Sjmipatlimiig Etp. There 
jrt a t'lironii; iuHanimatinn involving the uveal tract (iris 
ciliary I'^iy, ami choroiil). It may begin [a) with slight 
(•iliary congestion, punctate deposits on Dcscemet'a membrane 
(\ff[> and oiondy aiilerior chamher, slightly dilated pupil a 
few aynechiie and opacities In the vitreous (so-called sero'us 
iriti'*) ; (*) ">■ *he disease may b^n at once as a plastic in'do- 
(.ycliti!* with pain, ciliary tenderness, ciliar\- congestion small 
nn'i blocl"^' P"P'l, "pacitiea of vitreous, ami later formation 
„f bands and detachment of the retina and shrinking of the 
ryeball ; if) the disease may also appear first as a neuro- 
n'tinitiw. 

Course. — SympstthL-ticoplitlialmia appears between the third 
tyeek and the sixth month after the original injury. The 
extreme limits are two weeka and twenty or more years. The 
aewnd eye is likely to be attackeil dnring a period of active 
inrtnmmation in the eliciting eye. Although there are usually 
some symptoms of sympathetic irritation (see page 127) 
Ix-fore the genuine attack sets in, it often appears without 
Wfimtng. 

The disease in the sympathizing eye nins a chronic course 
with ejcaccrhations. 

PrognoriH. — Sympathetic infiammation once e.stabllshed 
leads to lilindnesw in the vast majority of cases. Those ap- 
pearing OA neuroretinitis are the most favorable. 

Treatment. — The enucleation of a suspected eye, if we can 
1ki nssiired that the sympathetic process has not begun, is a 
iK>»ttive preventive, and should be practisetl in cases of hope- 
lessly extensive wounds. Further, an eye which has been 
ttie subject of an injury especially involving the ciliary body 
or containing a foreign body, and which shows signs of plastic 
irid(wyclitis with ciliary tenderness and in-drawn scar, should 
l»e enucleated. Evisceration of the contents of the eyeball or 
seclion of the optic and ciliary nerves are advocated by some 
as a substitute ("or enucleation. . u- i, l i .- " 
WliLMi syrapatlietic ophthalmia is established, enucleation 
. of the exciting eye is Hsuallv considered of no value— at all 
■ not he perforiiieil if any vision retna.ns in th6 
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exciting eye. After cessation of the disease the first eye may 
be the better. The patient shonid be treated with rest in 
bed, mercury — either by inunctions or internally — and by 

I diaphoretics. The eye should be kept under the influence 

of atropine and hot fomentations. If the inflammation finally 
subsides without shrinking of the eyeball, an attempt may 

f be made to obtain a clear pupil by iridectomy or iridotomy, 

but it will usually close again. 

SYMPATHETIC lERITATION. 
Deflnition. — This is a distinct affection ajiart from sympa- 
thetic inflammation. It is a neurosis, showing in the sympa- 
thizing eye photophobia, lachrymation, symptoms of af-the- 
Iniipia, impaired accommodation, and contraction of the field 
of vision. In its simplest form it may be produced by irrita- 
tion, such as arises from the presence of a foreign body on 
the cornea, or may appear when the exciting eye is one 
capable of producing sympathetic ophthalmia. These phe- 
nomena are likely to recur at inlervals, and may be the pre- 
cursors of the true inflammation. Hence blind offending eyes 
should be removed. 

QUKSTIONS. 
Define symjiathetic oiihllmlniia. 
What is the mode of tranBmiHBion from one i 
I Describo the discaee in the oiciting eye nud 

I What are the courso und tlie jirognoeiB? 

I Give the rules fur enucleation of the ofTeading eye. 

L What is aympatbetic irritation ? 



CHAPTER XIX. 
REFRACTION. 



SUBJECTIVE EXAMINATION. 
A teat-case consists of lenses and prisms graded in strerigtBT 
Lenses. — A lens is made of glass or crystal, with at least 

one surface curved, and has the power of refracting or cliauging 

the direction of rays of light. 
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Prisms. — A prism ia wedge-shajted, and bends rajs of light 
toward its base. Prisms are numbered (a) according to the 
angle of the two sides ; or {b) by the amount of angular devia- 
tion (if a ray of light, which is produced by the prirtm ; the 
latter may be considered about one-half the former ; (c) devia- 
tion measured in one-hundred ths of a given arc (centradl. 

Bpberical Convex Iiona. — Usually biconvex. Converges 
rays of light to a focus. When the entering rays are parallel, 
the distance from the optical centre of the lens to the focus 
is called the principal focal distance. The stronger or more 
convex the lens, the shorter the focal distance. 

Oonvex Cylindiical Lens. — May be represented by a section, 
out in one plane, from a saYvX cylinder jiarallel to the axis of 
the cylinder. One surface would be plane, the other surface 
wuuhl have a convex meridian, and the other meridian at 
right angles to it — a straight line. The focus is determined 
for the meridian of greatest curvature, and is a line instead 
of a [joint. 

Concave Splierical Lens. — Usually biconcave. Diverges rays 
of light and has no real focus. The focal distance is found by 
extending the divergent rays backward until they meet. The 
same principles then apjily as for convex sphericals. 

Concave Cylindrical Lens. — Corresponds to convex cylin- 
drical lens, but has one concave meridian. 

Numbering of Lenses. — Lenses are numbered according to 
two methods : 

1. The inch syxtem, which designates the strength by the 
inverse of the principal focal distance in inches : ^" signifies 
a lens whose focal distance is 20 inches. 

2. ITie diopter (dioptry, dioptre) system. A lens with a 
focal distance of one metre ia tne unit. A lens of one-half 
this focal distance would be called 2 D. ; one-quarter of this J 
distance, 4 D, 

One system may he converted into the other, approximately, I 
by dividing the number of the lens, in either system, into 40— I 
c. g., 2 D. equals 20 inches, or, 10 inches equals 4 D. -|- aig- J 
nifies convex, and — concave, lenses. , . 1 

DiagnoBis 'witb Lenses. — Afler recording the vision, as tlf* I 
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Scribed on page 26, if it is ^, one may conclude that the 
patient is either emmetropic or hypermetropic. If a convex 
spherical lens is held before the eye and the vision still remains 
perfect, the eye is hypermetropic and the strongest glass ac- 
cepted measures the manifest kypermdropia. If no plus glass 
is accepted, the eye is probably practically emmetropic. If the 
vision is not equal to f^, and the cause is a refractive error, 
this is either myopia, astigmatism, or high hypermetropia. 
Concave spherical lenses should be tried, and if the vision is 
made perfect, the weakest lens measures the myopia. If not 
made perfect, convex and concave cylinders should be tried 
at all axes until vision is improved. The improvement of 
vision by cylinders shows the presence of astigmalisnt, 

OBJECTIVE EXAMmATION. 

OphthalmOBCOpe. — The direct method is employed. The 
observer must learn to relax his accommodation. The accom- 
modation of the patient usually relaxes under the examination, 
or a cycloplegic (atropine, 1 per cent,, or homatropine, 2 per 
cent) may be used. Hypermetropia is measured by noting 
the strongest convex lens of the ophthalmoscope through 
which the fimdus may be clearly seen, and myopia by the 
weakest concave lens. Astigmatism gives a streaked appear- 
ance to the fundus. Each meridian may be measured, as is 
simple hypermetropia or myopia, by focussing upon the retinal 
vessels. With practice, the refraction may be estimated with 
great accuracy. 

Skiascopy (Retinoacopy, Shadow Teat). — A skiasco})e, 
or refinoscope, in a circular plane or concave mirror with a 
small central aperture. If the light is placed back of the 
patient, an(i the observer stands about 1..5 metres in front and 
reflects the light into the patient's eye, the pupil will show a 
red reflex. When the reflected light is moved slowly from 
aide to side, the red pupil reflex will appear to move either in 
the same or in the opposite direction. If the reflex, or the 
shadow which borders it, moves In the same direction, when a 
plane mirrnr is u.sed, the eye is hyjiermetro^ic. X^ to ^!»R, 
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opposite direction, the eye is myopic. The reverse is true 
the concave mirror is used. By placing lenses before the 
patient's eye, one may determine the exact correction when 
there is no movement of tlie reflex. The different meridians 
of astigmatism may he separately measured in this way. 
Skiascopy is the most accurate method of determining refrac- 
tion. 

Ophthalmometer. — An instrument for the determination 
of variations in the curvature of the cornea hy means of 
reflexes. As astigmatism is, for the most part, in the cornea, 
the instrument is of value in confirming other tests. 



INDIVIDUAL EBEOES OP EEFEACTION. 

If parallel rays of light are brought to a focus on the retinSj 
with the accommodation at rest, the refraction is normal and 
the eye is said to be emmetropic. If under these conditions 
the raya are not brought to a focus upon the retina, the eye is 
amdropic. The varieties of ametropia, or errors of refraction, 
are (I.) hypermdropia, (II.) myopia, and (III.) aaUgmaiism. 
Anisometropia is a term commonly employed to denote that 
one eye differs markedly from the other in refraction. 

I. HYPERMETKOFLA.. 

Synonrm. — Farsightedness. 

Definition. — A condition in which, with the accommodation 
at rest, parallel rays of light fall behind the retina. 

Hypermetropia is a congenital defect, and never increases. 
The eyeball is too short in anteroposterior diameter for the 
refractive power of the media. Thus the focus falls behind 
the retina, but while the accommodation (see page 27) is 
strong, the focus may be brought forward. 

STmptoms. — The patient complains of asthenopia, under 
which head are classed the symptoms produced by eye-strain : 
pain in the eyes, headache (especially frontal), blurring and 
running together of type, conjunctivitis, photophobia, tiring 
of the eyes, dizziness, etc. 
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:, — Wlien the vision ia tested at a distance, it will be 
found [icrrect unless the patient has lost his accommodation, 
Imt he will see as well with a convex glass. The strongest 
convex lens throiigli whicli the patient sees as well as without, 
measures the manifest IiTpermetropia. A cycloplegic such as 
homatropine hydrobromate (^ per cent, solution) dropped into 
the eyes three times during an hour, or atropine sulphate (1 
per cent.) three times a day for throe days, will paralyze the 
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accommodation, and the vision will then fall below the nor- 
mal, because the patient can no longer use his accommodation 
and bring forwanl the focus upon the retina. The convex 
lens, which tiien gives him perfect vision, will be stronger 
than that for the manifest hypermetropia, and measures the 
exaot refraction of the eye or total liTpermetropia. The differ- 
ence between the manifest and total hypermetropia is called 
the latent hypermetropia. As one grows older, the accom- 
modation weakens, and the latent hypermetropia becomes less 
until about iifty or fifty-five, when the manifest equals the 
total, if it does not before. 

Example. — If a patient under forty has perfect vision at 
distance — e.g., fj with each eye, and sees as well with +2 D. 
spherical, and with no stronger lens, he is said to accept 
+2 D., or to have manifest hypermetropia of that amount. 
If the eyes are put under the influence of atropine, his vision 
will be reduced to perhaps f-J, but with +3.5 D. is brfiught 
to M. He thus has total hypermetropia +3.5 D. and latent 
+1.5 D. 

Treatment. — In young persons it is well to exMavofe ^Jw*. 
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eyes with a cydopUffic. When the observer is skilled in 

use of the ophthalmoscope, skiascope, and oph thai mom etei'. 
the use of cyeloplegica becomes less necessary, especially in 
adults. In some cases, particularly those with muscular errors, 
it is best to give the correction for total hypermetropia (full 
correction). But since the distant vision will be blurred with 
these lenses when the effects of the atropine have [Missecl, 
it is generally customary to correct the manifest error and 
a little of the latent, in addition. 

In childj-en the glasses should be worn constantly. In 
adults they may be used only for close work if the error is 



n. MYOPIA. 

Defimtdon. — Myopia is a condition in which the focus for 
parallel rays of light falls in front of the retina. The antero- 
jiosteriur diameter is too long. It is a diseased condition. 

Etiology. — Myopia may be congenital, but is generally 
acquired, beginning usually between the ages of eight and 
fifteen. In the latter form there may be hereditary predis- 
position, but improper use of the eyes is the direct cause. 



rorrcollon nf mynpis. 

Complications. — There is bulging of the posterior segment 
of the eyeball (posterior staphyloma). In high degrees this 
is accompanied by a chronic inflammatory process (cho- 
roiditis), which produces changes in the fundus, especially at 
the macula and about the nerve. There is also a tendency 
ton:tr3 hemorrhages in the fundus, defarhment of the retina, 
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I and opacities of the vitreous. Insufficiency of the iut^mal 

recti is a common complication, and at times divergent stra- 

' bismiis occurs. 

I Symptoms. — The young patient begins to complain, in 

school, of }Kior vision at a distance. There is usually no 
asthenopia. If the disease has reached a high degree, near 
work is iicld \'ery close to the eyes. 

Tests. — The distant vision is found considerably reduced, 
wliile perfect at the near point. Concave spherical tenses bring 
the distant vi.sion t^i normal if there arc no complications. 
The weakest concave lens which gives perfect vision measures 

I the myopia. Atropine is Dot so important as in hyperme- 

tropia, since there is a oatitral tendency to relax the accom- 

I moilation. Low degrees of myopia, however, should be tested 

with a cycloplegic, because spasm of aceomntodatimi, or false 

I myopia, is possible, and gives poor vision, improved by weak 

I concave lenses. 

Course. — Myopia may increase through youth and reach a 
high degree before the twenty-fifth year. It is then calle<l 
progressive. When rapi<lly progressive, it is known as malig- 
nant. 

Treatment. — Near work should be restricted, and the eyes 
used only under the most favorable conditions as to proper 
position at desk, illumination, etc. Attention should be given 
to the general health and exercise out-of-doors prescribed. 
For the tower der/reen of myopia, it is commonly agreed that 

1 the full correction of the error should be worn constantly. 

f In hiffh degrees and in patients over forty, a weaker glass 

1 should be given for near work. The crystalline lens may be 

I removed by absorption or extraction in myopia over — 15 D. 

I This more or less exactly neutralizes the myopia. 

I m. ASTIGMATISM. 

Definition. — A condition in which one meridian varies from 

another in refractive power. Astigmatism is lai^ely in the 
anterior surface of the cornea. The corneal surface may he 
likened to that of the bowl of a spoon. Some astigmatism _ 

L_ _ _J 
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may be present in the lens. There may be irregularities in 
the surface of the cornea (irregular astigmatism) ; but, in the 
ordinary acceptance of the term (regular astigmatism), tiie 
extremes of curvature are at right-angles t« each other. Tiie 
axis of tlie astigmatism, as of the cylinder which corrects it, 
18 that meridian which is nearest the emmetropic. There is 
no one point as a focus for the astigmatic eye, but there are 
two foci — one behind the other, and each a line at right-anglc8 
to the other. Astigmatism changes only gradually through 
life. 

Varieties. — Simple hyperopie astigmatism: one meridian 
emmetropic ; the other, at right-angles, hypermetropic. 

Simple myopic antigmatism : one meridian emmetropic; the 
other myopic. 

Compound hypermdropic astigmatism : one meridian hypei 
metropic ; the other more hypermetropic. 

Compound myopia astigmatism: one meridian myopic; the 
other more myopic. 

Mixed astiginatism : one meridian hypermetropic ; the other 
myopic, 

STinptoms. — There is complaint of poor vision, of seeing 
lines in one direction better than another, and of asthenopia. 

Tests. — The vision is affected according to the degree of the 
astigmatism, both for near and distance. Cylinders at the 
proper axis will give improvement in vision. Atropine 
should be used for the examination under the same conditions 
as in hypermetropia. A further subjective test ih made with 
a card having lines which radiate in all directions from a 
common centre, like spokes of a wheel. The astigmatic eye 
will not see all the lines with equal distinctness, ana cylinders 
can be tried at all axes until the lines appear alike. 

Treatment. — It is desirable to order as weak a eylinde 
possible. 

ERRORS OF ACCOMMODATION. 

Presbyopia, — The near point of monocular vision (punctum 
prosimuni) is about two and one-half inches in the young 
child. This near point gradually recedes until between forty 
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and forty-five ft is no nearer than fifteen inohes, which i« the 
average reading distance. When the near point of accom- 
mudatiou reeedes lieyond this point and vision is not clear 
within this limit, the condition becomes unpleasant for read- 
ing, writing, and otlier near work, and is known as pi-esbyapui. 
If a patient at forty-five can accommodate to a point 14 
inches from the eyes, lie has a range of accommodation from 
infinity to a distance of 14 inches, or 2.75 D, If at fifty his 
near point is 30 inches, his range is only 1.25 D., and he 
needs a lens to give him the retinired ranges — i. e.., +1.60 D., 
which would make +2.75 D., or bring the near point to 14 
inches. When he has no accommodation at fifty-five, he 
will need +2.75 D. for near work. 

QUESTIONS. 

What ia» lens? A prism? 
Dascribe four Tarieties of leoBOS. 
How are lenses iiiimherec!? 
Give rale for vliaiigLug one system into the other- 
Describe the use of the ophtbalnioecopij, relinoscope, anil ophthalmometoc. 
Give method of auhjective eiftminfttioB. 
DefiQD hypernietropia, 
Explnin t^o accommoilatioD. 

What are manifest, toCjil, and latent hypermetropia? 
Give teste Siec hypeimotropia. What is tbo treatmeut. 
Give tlio dcilnitioTi, etiolaey, camplicutioiis, and treatment of mypopia. 
Wliat isBpasm of aceiimmiidatina? 
Define astigmatism. State varieties and teats. 
Describe presbyopia. 



CHAPTER XX. 
THE MUSCLES OF THE EYE. 



The physiologic action of the external muscles of the eye- 
ball is as follows : 

Internal rectus turns the eye inward (adduction). 

Edemal rectus turns the eye outward (abduction), 

8apertor rechia turn the eye upward and inward (ad- 
duction), and rotates the upper extremity of the vertical 
meridian inward (wheel rotation or torsioay 
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Inferior reclua turns the eye downward and inward, and 
rotates the upper end of the vertical meridian outward, 

Superior oblique rotates tlie upper end of tlie verlical 
meridian inward, and turns the eye downward aud outward. 

Inferior oblique rotates the upper end of the vertical 
meridian outward, aud turns the eye upward and outward. 

The m.oaGca\ax field of fij:ntion is the area outlined liy the 
limits of movement of each eye when the head is at rest. 

Errors of motility comprise : I,, Insufficiency ; II., Stra- 
bismus; and III., Paralysis. 



I. DTSUTFIOEENCT. 

Definition. — A condition in which one or more muscles a 
lacking in power, but in whicli binocular vision is mai 
tained iu spite of the error. There is a tendency for the eyes 
to deviate, but this ia controlled by constant effort. 

Etiology. — Temporary depression in the general health, 
overuse of the eyes, insufficient innervation or mechanical dis- 
advantage, such as malposition of muscular attachment. 

Varieties. — The following terms are used to describe the 
varieties of insufficiency : 

Orthophoria is the condition of normal balance. 

Ueteropkoria, imperfect balance or insufficiency. 

Exophoria, tendency for eyes to spread. Insufficiency of 
the internal recti, 

Emphoria, tendency to converge. Insufficiency of the ex- 
ternal recti. 

Hifpeiphoria, tendency for eyes to deviate vertically. In- 
sufficiency of superior or inferior recti. 

Symptoms. — Pains in the eyes, headaches, running togetht 
of print, diplopia, dizziness; iu general symptoms dsseed 
under the head of asthenopia. 

Tests. — (a) Some patients with heterophoria will sponia- 
neaualy or voluntarily allow the eyes to separate or many will 
develop diplopia when a red glass is held over one eye. (fc) 
Cover-teat (see p. 31). (o) Vtsiical diplopia or Graefe test 
consists in huluing a prism of 8° or 10° with base down 
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over one eye. This throws the image of that eye upward over 
the image of the other. If the lateral muscles are in equi- 
librium the upper image will lie vertically over the other. 
The amount of esophoria or exophoria may Ik measured by a 
])rism with base out or in which brings the upper image over 
the under one. [d) Adduction and Abductian res/*.-— If a 
prism is held horizontally over either eye with the base either 
in or out and eyes fixed on object twenty feet distant, hori- 
zontal diplopia will be produced ; but if the prism is not too 
strong, the two images will run together and fuse into one, 
The strongest prism with the base in through which the two 
images may be made to fuse measures the fusion power of 
the external recti (abduction). This should be about 7° or 
8°. The strongest prism with base out, througli which the 
images fuse, measures the internal recti (adduction). This 
should be 20° or 30". The latter test is often deceptive. 
Tlie same metliod may be used to test the elevators and 
depressors by holding the base of the prism either up or 
down. Fusion power should be 3° or 4°. A pborometer 
is an iustruraent constructed to hold suitably prisms used for 
the tests just described. 

Treatment. — Attention should be given to the general 
health. Errors of refraction should be carefully corrected. 
If there is no improvement, so-called gymnastic exercises may 
be prescribed. The patient practises by fusing the images 
which are produced by the strongest prism, making fusion 
possible, with the base over the muscle to be strengthened. 
The results are sometimes gratifying, bnt not likely to be 
permanent. The constant use of a prism as an eyeglass may 
be of value in some cases. A prism of about one-half the 
error, if it is not too great, is generally suitable, H the case 
is not improved by the treatment above outlined, faithfully 
carried out operative measures are to considered. If the 
external recti show abduction over 12° with weak adduction, 
the external rectus of one eye may be severed by a complete 
tenotomy. 

If the external recti show abduction as low aa 1° or 2° 
with adduction strong, the internal rectus taa.'^ !;« w\\. "«^iKi 
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caution. If excessive effect is produced at the time of the 
operation, it may he limited by a suture. So-called partial 
tenotomies consist in cutting a portion of the tendon. They 
yield no permanent results, 

n. STEABISMUS. , 

Synonym . — Squ i nt. 

Defiuition. — A condition in which both lines of sight are not 
directed toward the same object of fixation, 

VarietieB. — The common varieties are convergent gtrahismus 
(internal squint), where one eye is turned inward toward the 
nose ; divergent utrabismua (external squint), one eye turns 
outward toward the temple. Deorswmvergcnt strabismus 
(downward) and mrmmvergeid stralmmus (upward) are 
uncommon. A strabismus is said to be eoncomUant when the 
angle of deviation between the two lines of sight remains the 
same for any point in the field of fixation equally digf^mt 
from the eyes. Periodic, when the squint is not constant. 
Alternate, when either one or the other may be the squinting 
eye. 

CONTEEGENT STRABISMUS. 

Etiology. — Generally appears between the ages of two and 
five. At first periodic, later constant. Hypcrmetropia is 
generally the refractive condition of the eyes. The squinting 
eye is often amblyopic (having poor vision). This is regarded 
by some as the result of nonuse (amblyopia ex anopsia), and 
therefore secondary. By others it is considered a congenital 
defect, an<l partly the cause of the strabismus. 

Symptoms. — The child does not complain of diplopia, except 
rarely at the beginning, becau.He the image of the squinting 
eye is disregarded. 

TestB. — Measurement of the degree of eqnint may be 
made by noting the distance on the lower lid at which the 
centre of the cornea lies from the place which corresponds to 
that of the other eye. The angular deviation may also be 
measured by means of the reflex from the cornea by passing 
•adle along the arc of a perimeter. 



DIVERGENT STRABISMUS. 
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Treatment. — Nonoperative. — Convergent strabismus may be 
ireated in very young chilJren when it first appears by placing 
li cover over the better eye and forcing the child \a use the 
8{iuintiug eye. It is important, when the child is old enough, 
that glasses slionld be worn to correct fully the eTrors of refrac- 
tion. There is usually hyperopia, or hyperopic astigmatism. 
Under sueh trealmeut a number of cases will recover. 

Operative treatment consists in performing tenotomy of 
the internal rectus of one or both eyes, and sometimes an 
ad\ancenient of the external rectus. 

Tenotomy. — Tlie conjunctiva over the insertion of the ten- 
don is seized with a toothed forceps about 7 mm. from the 
etlge of the cornea. A small opening is made with the scis- 
8or.>*, exposing T6nou's capsule. This is opened in a similar 




Ti^DDtamr of an ooular muacle. (Yeasejr.) 



manner, and the teudon may then be caueht up by passing a 
strabismus hook Iwneath it. The tendon should be completely 
cut close to the eyeball. A suture may be used to bring together 
the edges of the conjunctival wound. The opening in the 
conjunctiva and capsule is sometimes made at the edge of the 
tendon and the muscle cut by passing the scissors underneath 
the conjunctiva (subconjimctival tenotomy). The effect of a 
tenotfjmy upon a squint is not always easy to predict with 
certainty. Kenicmbering, however, that tW ed^'iv.^ "Oftfe*^ 
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nea ghotilil normally tiiru on either side to the inner and 
outer mnthus, auy decrearte or increase of motility can be 
estimated. Such indications are the liest guides for operation. 
If tenotomy of the internal rectus of the squinting eye does 
not produce sufficient effect, tlie other eye may be ojierated 
upon after waiting at least two months. At tinicfi, when the 
motility of the squinting eye is markedly deficient outward, 
advancement (see p. 137) of the internal rectus is indicated. 
As there is a tendency toward divei^nce in later years, it is 
safer to leave a little convergence. 

DIVERaENT STBABISMtrS. 

Etiology, — May appcur at any age. Often associated with 
myopia. Found after loss of vision in an eye from injury or 
disease and after faulty operation for convergent strabismus. 

Treatment. — In the majority of coses tenotomy of the 
external rectus will not suflRce, but an advancement of the 
internal rectus is necessary in connection with it. 

AdrancBment. — The t«ndon of the op]»osing muscle is first 
cutv An incision is made over the tendon, and sometimes an 
elliptical piece of conjunctiva is excised. T6non's capsule, 
thus exposed, is opened and the muscle raised ui>on two hooks. 
One suture is j>assed through the conjunctiva on tlie side of 
the wound farthest from the cornea, then through the middle 
of the muscle about \ inch or more fi'om its insertion. Two 
other sutures are then passed, one l>elow and one above. The 
tendon is severed from its attachment to the eyeball and a 
piece cut off nearly down to the sutures. The first suture is 
then passed in a borizonta,l line under the conjunctiva on the 
corneal side, taking a firm hold on the episcleral tissue and 
coming out near the cornea. The other two are passed in the 
same way above and below. Tlie sutures, when tied, will 
advance the muscle to produce the effect desired. Sutures 
should be left in place about seven days. 
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m. PABALYSIS OF THE OCULAB mTSCLES. 

Varieties. — Cliissification may lje (a) according to the nerve 
aflfectetl. The third nerve supplies all the niuscteM (including 
tlie sphincter pupillie, ciliary muscle, and levator palpebne) 
esrept the external rectus aud superior oblique, which are 
supplied by the sixth aud fourth respectively; (o) according to 
the muscle pariilyzed. 

Internal ophtlialnioplegia is a term used to designate par- 
alysis of the intrinsic muscles, the sphincter, and ciliary 
iiiuscie; and external ophthalmoplegia, paralysis of the ex- 
trinsic muscles ; total ophthalmoplegia, when both intrinsic 
and extrinsic muscles are paralyzed. 

Etiology. — Paralysis may be congenital, especially of the ex- 
ternal rectus and levator palpebrse (ptosis). In the acquired 
form, syphilis is the most common cause. Other causes are 
traumatism, locomotor ataxia, tumors, hemorrh^;es, and toxic 
conditions. 

Pathology. — The [laralysis may be cortical, nuclear, in the 
nerve-trunk, or peripheral. 

SnbjectiTe Symptoms. — The patient suffers most from dip- 
lopia, dizziness, and confusion of vision. 

Objective Symptoms. — The excursion of the affecteil eye 
is limited. The head is held habitually away from the 
side of the paralyzed muscle in order to avoid diplopia. 
The character of the diplopia may be tested as follows : A 
ret! glass is placed over the paralyzed eye. The red image is 
calleil the false image. The false image appears to the patient 
Ui occupy 3 position, relative to the true image, which repre- 
sents the physiologic action of the muscle paralyzed. For 
example : if the right external rectus is paralyzed, there will 
be diplopia tn the right of the median line, and the image of 
that eye will be to the right and on a level with the other 
image, which represents the action of the right external 
rectus — 1. F., turning the eye to the right horizontally. The 
above rule will be found applicable to all cases except where 
secondary cimtractions have taken phice 

Treatment. — In syphilitic cases uieicury and iodida -j.^ 
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potassium should be given in full doses. In otliei* cases 
sodium salicylate, mercury, iodide of potassium, and strych- 
nine. Sometimes, in mild cases, wearing of a prism will 
help to fuse the images. At times a cover must be worn 
over the paralyzed eye. Operations are usually unsatisfactory. 



NYSTAGMUS. 

Definition. — An involuntary oscillatory movement of the 
eyeball, usually from side to side (lateral nystagmus), occa- 
sionally up and down (vertical), or with wheel rotation (rotary). 

Etiology. — The condition is usually congenital and associated 
with poor vision. It is sometimes acquired when the eyes 
are used under poor illumination (miners^ nystagmus). 

Treatment. — There is no treatment for the former. For 
the latter, change of occupation. 

QUESTIONS. 

What is the physiologic action of each of the ocular muscles? 
Define insufficiency, and give terms used to describe varieties. 
Name four tests for heterophoria. 
Give the treatment for heterophoria. 
What are the common varieties of strabismus ? 

Give the cause, etiology, symptoms, and treatment of convergent stra- 
bismus. 

Describe operations for tenotomy and advancement. 
How may paralysis be classified ? 
Give rule for determining the muscle affected. 
What is nystagmus? 



THE EAR AND ITS DISEASES. 



CHAPTER I. 
ANATOMY AND PHYSIOLOGY. 

For the convenience of stud; the organ of hearing may be 
considered as being cnm[K>3ed of (1) a conducting apparatus — 
consisting of the auricle, external auditory meatus, membrana 
tympani, ossicles, and the tympanum, together witli tlie con- 
necting cavities of the Eustacliian tube and the mastoid 
process — by means of which certain forms of ethereal vibra- 
tions are collected and transmitted inward to (2) a percepttve 
mechanism — divided into the vestibule, semicircular canals, 
and cochlea, with its (ilamentoiis terminations of the auditory 
nerve — through the agency of which the vibrations are recog- 
nized and the resulting stimulation is conveyed to the audi- 
tory centre of the brain and there interpreted as sound. 

A further clinical subdivision considers the conducting 
portion as being composed of an external ear (auricle and ex- 
ternal auditory meatus), a middle ear (membrana tympani, 
ossicles, and the tympanic cavity, with its connecting Eu- 
stachian tube and mastoid process), while the perceptive 
mechanism constitutes the internal ear or labfrinth. 

THE CONDUCTINa APPABATUS. 

The External Ear. 
The Auricle. — To secure the best concentration and con- 
duction of the sound-wavos, the external ear i.s an oval, 
funnel-slmped organ with the convexity of the auricle (joi^-t- 
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iiig inward toward the middle ear or tympanum. In stmct- 
iire, with -the exception of the lohule (Fig 33), which is 
composed of a network of ctmneetive tia-iue mterpo'^d with 
globules of fat, the anncle or puma consists of a convoluted, 
cartilaginous framework, attached to the temporal bone by 
ligaments and rndimentarj miiwlefl, and coverwl hj a tbm, 
firmly adherent reflection of tbe integument from the side of 
tiie head, pre-*r\ing the iidges and dcpresb-iona of the sub- 







E, lobule; F, coiipha 



structure, which are named as indicated in the accomjianying 
illustration. 

The external anditorr meatus is a canal, which leads from 
the concha inward about one inch and a quarter, termi- 
nates with a membrane which separates the external ear 
from the tympanic cavity {Fig. 34). The outer third of this 
passage, which is a prolongation inward of the auricle, ia 
cartilaginous, and forms an angle with the inner portion, 
which is hony in the adult. He.nce, the auricle muet be jniUed 
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U}maitl, backward, and oidward to make the meatus straight, 
when examining the intenor of the canal or the terminating 
membrane. The inner two-tbinla of the meatus is mem- 
branous in the infant, with the exception of the distal eniJ, 
which is foi-m(kI by a bony ring, tlie annnlus tsmipaniciu, 
which witli develojtment gradually elongates outward, replac- 
ing the membranous passage and forming the osseous poition 
of the adult ear, which is about three-quarters of an inch in 
length. A prolongation inward of the skin of the auricle 
forms the lining membrane of the meatus, which is thin and 
firmly attached in the bony portion. In the cartilaginous 
part numerous hairs, together with sebaceous and cemminal 
glands, ai'e present, which normally prevent to a marked 
extent the entrance or retention of foreign bodies within the 
canal. 

The blood-supply of the aniicle and the outer end of the 
meatus is derived from the superficial temporal and the pos- 
terior auricular nrteries, while the bony portion of the canal 
is supplied with branches from the internal maxillary. 

The nerve distribution of the auricle is from the deep [raste- 
rior auricular and auricularis magnus, while that of the ex- 
ternal auditory meatus is derived mainly from the auriculo- 
temjwral branch of the inferior maxillary nerve, 

THE MIDDLE EAS. 

The Membrana Tympani. — Situated at the inner end of the 
external auditory meatus, and separating it from the tympanic 
cavity, is a pearly gray, oval-shaped membrane, concave on 
it^ outer surface, and placed obliquely to the axis of the canal 
so that the upper and ijosterior portion is the least removed 
from the examiner (Fig. 34). Its structure consists of an 
outer dermal surface continuous with that of the meatus, a 
middle librous membrane, and an inner mucous covering, 
which is reflected from the lining membrane of the tympanum. 
Within these layers rests the long handle of the malleus, the 
outlines of which are faintly followe<l from above, downward, 
and backward to its termination at tlie centre of the 
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MitriM. The mrmbniB tjinpani aot obIt a 
ntMtion to th» rMioM rtntctnres whfain tbe t 
rt a\*n n^tivt^ the xfiaml-TibrarioiM from witboot 
Hn Ihnn U* t^ omimlar chain of tlie middle ear. 
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Tlie Tympanum, — Jugt beyond the mem bran a tympjini, 
wliioli forms the greater j»urt of its outer wall, is situated, 
within the petrous portion of the temporal bone, the tym- 
panum, an irr^ular cavity having its greatest diameters 
aiitra-posteriorly and supra-inferiorly, with an inward depth 
iif about one-eighth of an inch to the promontory from tlie 
drum membrane (Fig- 36). The upper portion of this cav- 
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The nortiui,t mi'mbntna tympanl (rlehl ear) : l.-membnuia flacclda; 3, long handle ; 
SpOoneoflight; 4. membrima Tibmns ; 5, umbo; S, short hanflle. 

ity, the attic, lies immediately below the middle lobe of the 
brain, separated from it by a thin layer of bone, which forms 
the roof of the tympanum. The lower portion of the tym- 
panic cavity is termed the atrinm. The floor, narrower than 
the roof and pierced by the Jacobson nerve, rests just above 
the jugular fossa. The outer wall, formed largely by tlie 
membrana h'mjHini and the annulus tytiipanicus, into which 
bony ring tne membrane is inserted, contains the Glaserian 
fissure, the iter chordce posterius, and the iter ehordte ante- 
rius, the latter two being the openings through which the 
chorda tympani nerve enters and emerges from the t^Hi'^a^ 




148 



ANATOSry AM) PHYSIOLOOr. 



cavity iu its course across the inner surface of the drum n 
brane between the long handles of the malleus and incus ' 
(Fig. 36) on its way to the submaxillary gland. 

Separating the tympanum from the internal ear^ the inner J 




2, long- procee* of malleui; 
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Tbe middle and Inl 
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wall presents the following points of interest, as illustrated i 
Fig. 37 : 

(1) The fenestra ovalia, which opens into the vestibule of ! 
the internal ear, but is occupied, in the recent state, by the J 
foot-plate of the stapes (Fig. 37). 

(2) The fenestra rotimdtim, closed by a thin membrane ' 
(membrana tympani seconclaria), beyond which lies the cavity 
of the scala tympani of the cochlea, 

) The ptomontcoT, a convexity of the inner wall, formed J 




w 
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by the first turn of the cochlear spiral, which ia situated just 
beyond the inner wall (Fig. 36). 

(4) The Aquieductiis Fallopii, a small canal through which 
the facial nerve passes, marked by a bony ridge along the 
supraposterior part of the inner wall. 

(5) The Pyramid, a bon)', cone-shaped projection, which 
eoatains the stapedius muacle. 




The anterior wall, which ia interposed between the carotid 
canal and the tympanum, presents the tympanic orifice of the 
EuBtacIiian tube, canal for the tensor tympani, and the proc- 
esses cochleariformis, which is a thin, bony partition separating 
the two canals, while the posterior wall, which has the greatest 
height, reveals in its upper portion a passage, antmm, through 
which the vanlt of the tympanum, attic, communicates with 
the cells of tiie mastoid process, situated posteriorly. 

The Ossicles. — Connecting the membrana tymi>ani with the 
fenestra ovalis of the inner wall, an ossicular chain, consisting 
of the malleus, incus, and stapes, serves to transmit the vibra- 
tions imparted to the drum membrane across the tympanic 
cavity to the labyrinth or internal ear. Fi^. Z^ UVviat.t^is^ 
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very well the general aiiape, relative size, and position of tbe 
btmes. 

The malleus consists of (1) a Ixad, whicli articulates with 
the incus ; (2) a neck, constricted portion below the head ; (3) 
a long process, handle or manubrium, which is embedded in the 
layers of the membrana tympani ; (4) a short process, prooesatm 
breeia, which presents at the npper end of the manubrium ; 
and (6) a processus gracilis, which lies in the Glaserian fissure. 
Fig. 38. 




The lucns, which resembles in outline a molar tooth, has (I) 
a body, which articulates with the malleus ; (2) a loni/ process, 
which articulates with the head of the stapes ; (3) a short 
process, which has a ligamentous attachment at the lower edge 
of the antrum on the posterior wall of the tympanum. 

The Btapes, as its name indicates, is stirrup-shaped, and 
presents (1) a head, which articulates, as shown aljove ; (2) a 
foot-pUUe, which occupies, in the recent state, the fenestra 
ov9lis, being attached to the surrounding bony wall by an 
intervening annular ligament ; and (3) the crwra, which con- 
nect the Iiead and the foot-plate. 

The Joints and Ligaments of the Ossicles. — The ossicles are 
held in articulation and suspension within the tympanic cavity 
by means of ligaments, which, however, permit freedom of 
ossicular vibration in the normal state ; but in certain diseased 
conditions the ligaments about the articulations become thiok- 
eoed, m that the Joints assume a stiffened or even ankyloses 
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condition, which interferes markedly witli the eaa> of mobility, 
tliiis lowering (lie function of hearing even to inaiidition if 
tlie process bt' aiitticicntly extensive. 

The Eustachian Tube.— With an otiening iu the anterior wall 







H, iithmiu of bliii tubv; I, tympraia opeQine 
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of the tympanum (Fig. Sd), an osseous canal passes, from this 
point, inward, forward, and downward through the petrous 
bone, when it merjie^ into a cartilaginous canal, which termi- 
pates in a funnel-sha[>ed protuberance, with a sUtrUke ii\\fe>t. 
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locateil iu the Dasopiiarynx,jiist backof the infl'rior tomirSted 
boily (Fig. 63). At the junction (iathnms) of tin- cartilaginoas 
anil osseoos portiona, the canal has a diameter, in the recent 
state, lif about one-tweli'th of an inch, which gradually increases 
toward the tympanic and pharyngeal ends, where it measures 
one-eighth to one-quarter of an inch, the slit-shaped ori6ce of the 
latter being greatest in the vertical direction. This conditioa 
results from the fact that the cartilaginous portion, which foi ' 
the inner two-thirds of the Eustachian tube, is not compo„ 
throughout of cartilage ; the lower two-thirds of the anteric 
wall, together with all of the inferior, is membranous, intei 
mingled with muscular fibres of the tensor palati. Hence, the] 
slit-shai>ed lumen of the cartilaginous portion of the tube is! 
normally oljlitemted in most cases through contact of the 
anterior membranous wall with that of the posterior, excepting 
the upper portion of the lumen, which remains patent because 
of its cartilaginous wall, thus preserving the passage at this 
point, though it may be obliterated by an inflammatory swell- 
ing of the lining mucous membrane. During the act of swal- 
lowing, the teoBor palaU and the levator palati muscles open 
the pharyngeal portion of the Eustachian tube by drawing the 
anterior membranous wall forward and elevating the inferior 
portion of the tube, which acts increase the antra-posterior 
diameter of the passage and permit the entering air to reach 
the tympanic cavity, thus equalizing the atmospheric pressure 
upon the internal and outer surfaces of the membraua tym- 
pani, and favoring its freedom of vibration. 

The Lining Membrane of the Middle Ear. — The mucous mem- 
brane of the tympanum, which is continuous with that at 
the nasopharynx through the Eustachian tube, is thin, cili- 
ated, and slightly vascular in character. It not only forms the 
lining investment of the tympanic cavity, but also extends to 
the spaces of the mastoid process thnjugh the intervening 
antrum, and forms a covering of the ossicles, intratympanie 
muscles, and ligaments. The resulting reduplications op 
folds of the mucous membrane are of special interest in in- 
flammatory conditions of the tympanum, and especially those 
in Hk atllc, which are large and numerous, as they form very 
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favorable conditions for the (leveloiiment and retention of an 
infective process, as will be shown later. In the tympanic 
jiortiim of the Eustachian tube tlie lining membrane is also 
tliin, smooth, ciliated, and firmlv adherent, while in the car- 
tilaginous extremity it assuniea the thick, vascular, and loosely 
attached character of the nasopharyngeal raucous raenibrane, 
through which route inflammatory conditions of the latter 
I'requently extend to the tympanic cavity. 

The Intratympanic Mascles. — Only two muscles, the t«nsor 
tympani and the stapedius, are present within the ear. The 
tensor tympani (Fig. 36) obtains it« origin from the upper wall 
of the Eustachian tube and the sides of the canal through which 
it passes; emerges from the orifice of its canal just above the 
Eustachian opening ; curves around the projecting processus 
oocldeariformis at nearly a right augle ; crosses the tympanic 
cavity ; and makes its attachment to the inner border of the 
long handleof the malleus just below the neck. The stapedius 
mOBcle originates within the bony canal of the pyramid (Fig. 
37), and forms an insertion into the neck of the stapes througli 
an intervening tendon. 

The action of the tensor tympani alone draws the drum 
membrane inward, thus rendering it more taut, and also 
forces the foot-plate of tJie stapes iiiwanl, thereby increasing 
the intralabyrinthine pressure, white the action of the stape- 
dius mnscle is antagonistic to the action of the former, as it 
tends to draw the foot-plate outward, the posterior margin 
serving as a fulcrum, thus lessening the labyrinthine tension. 
It ia therefore probable that the function of these muscles 
is to preserve an uniformity of pressure within the labyrinth 
under the varying conditions of atmospheric force and inten- 
sity of sound. 

The Arteries. — The blood-supply of the tympanum is derived 
mainly from (1) the tympanic branch of the internal maxil- 
lary, which enters the cavity through the Glaserian fissure, 
supplying the anterior wall and the tympanic end of the 
Eustachian tube, and anastomosing at the periphery of the 
membrana tympani with the stylomastoid branch of the pos- 
terior auricular; (2) the superficial petrosal franv tiaa TsiASisi 
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meningeal, which reaches the attic through tlie petrosquamous 
suture, aadisilistribiited to the root' of the tympanum, the mal- 
leus and incus, and the inner wall through which, accordinfr 
to Piilitzer, "vascular connections are kept up between the 
middle ear and the labyrinth"; (3) the tympanic biaach of the 
internal carotid, which anastomoses with the tympanic and 
Vidian branches of the internal maxillary upon the floor and 
inner wall of the tym])anum. In addition to the supply 
indicated above, the Eustachian tube receives the pharyngeal 




branch of the estemal carotid, a few small branches from the I 

internal carotid, and the descending palatine and pterygo- \ 

palatine branches of the internal maxillary artery. J 

The Nerves. — Through the otic ganglion the trifacial sap- | 

plies the tensor tynipani, a filament from the facial innervates | 

the stapedius muscle, while the lining membrane of the tyra- i 
panum and the Eustachian tube receives its supply from the 
tympanic plexus. 

3^9 Mastoid Process. — Immediately behind the auricle and 
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eotnewhat inferiorly is located a large, rounded, bony pru- 
tulwranue, at the lower tip of which the sternocleidomastoid 
muBole forms an attachment. Its inward structure is usually 
composed of a varying number of pneurautic spaces or cells, 
irregular in size and shape (Fig, 40), which freely commuui- 
cat« with each other through openings in their intervening 
walls and also with the tyrairanic cavity through the antrum. 
Some mastoids are formed almost entirely of air-cavities, while 
others contain but few or no spaces, which is usually true of 
the infantile process, but with development the chambers are 
gradually formed and enlarged. In the child the inner wall 
of the mastoid, which seirarates the air-cavities from the 
lateral or sigmoid sinus of the brain, is quite thick, while the 
opposite outer wall is thin and often imperfect. Hence, in- 
flammatory conditions within the mastoid rarely extend in- 
ward to the meninges in the youthful patient, but tend to 
pass outward through the opposite wall, a circumstance which 
is indeed fortunate. The anatomical conditions are reversed 
in the adult, though the firmer and harder structures form a 
strong barrier to the passage of infection inwanl. Since the 
nmcous membrane lining the pneumatic spaces of the mastoid 
is continuous with that of the tympanic cavity through the 
antrum, infective processes of the tympanum frequently ex- 
tend backward and involve the chambers of the mastoid 



The lateral sinns, which courses along the inner wall of the 
mastoid, the meninges of the brain, which are separated from 
the antrum by only a thin lamina of bone, and the facial 
nerve in its passage through the aquieductns Fallopii, are 
structures of special importance to be considered in inflamma- 
tory conditions and surgical proceilures. 



THE PERCEPTIVE MECHANISM. 

The Internal Ear. 

Just beyond the inner wall of the tympanum a group of 
osseous cavities and curving canals receive thei^T\\^W;v;i,\.*i'«V 
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which it communicates, and internally to the promontory 
which is formed by its first turn, a spiral, canal, which re- 
sembles that of a minute snail-shell, is formed in the petrous 
bone, constituting the cochlea (Fig, 42), It consists of a 
conical central axis, the modiolus, around which a tapering 
spiral canal makes two and one-half turns, ending in an apes 
which points outward and forward, while the base of the 

Fig. 41. 




cochlea faces the internal auditory meatus. "Winding arounil 
the modiolus from the base to its apex, a thin bony plato, 
lamina spiralis osaea, projects from the central axis outward, 
midway across the lumen of the canal (Fig. 44), where it joins, 
on its lower edge, a lamina spiralis membranosa or membtana 
batUaiis from the opposite side, thus dividing the spiral canal 
info two passages — the scala Testibuli above and the scala tym- 
pani inferiorly, which communicate at tiie a^icx of the cochl'sa. 
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through a umall foramen. The former passage enters the 
vestilmle, while the latter commiiijicates with tlie tyrapanuQi 
in the late stage tliroQgh tlie fenestra rotimdum, which is 
normally occupied bv the membrana tympani secundaria. 
Through several canals in the liase of the modiolus, blood-ves- 
sels and bundles of tlie cochlear branch of the auditory nerve 
are distributed to the scalie. Within the canalis BpiraUs 
modioli, which tunnels around the modiolus near the junction 
of the bony kmina spiralis, rest the enlarged terminations, 
ganglia spirala, of the cochlear branch, from which filaments 

Fig. 42. 




Section of tbe oi 



pass through minute canals in the spiral lamina to the orgMi 
of Oorti, which is situated upon the membranous lamioa 
spiralis. 

The Membranous Labyrinth. 

As indicated previously, the membranous labyrinth con- 
sists of a series of fibrous pouches and tubes, filled with an ' 
endolymph, which form a loosely attached inner lining of the ' 
bony labyrinth, from the walls of which it is separat^ by ftn ^ 
intervening perilymph. Hence, the outlines of the men- I 
branoua labyrinth resemble those of the osseous portlcai 1 
(Fig. 43). \ 

Tbe Utricle. — This oblong sac forms the greater part of ttie 
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vestibular portion of the labyrinth, and occupies the posterior 
part of the bony vestibule, forming an attachment to the 
inner wall in the fovea hemi-elliptioa. Within the utricle 
at tliis point there is a macula acustica with ita specialized 
pTDtoplasmic cilia, which receive neural filaments from tlie 
auditory nerve. Posteriorly the utricular cavity communi- 
cates with the membranous semicircular canals. 

The Saccule. — This globular jwuch lies antra-inferiorly to 
the utricule in the fovea hemispherica near the mouth of the 



Pio. 43. 




cochlea. A macula acnstica is also present in the sacculi 
the point of its attachment in the hemispherical depression, 
from the bottom of which tiny nerve- filaments enter the 
macula. No communication is demonstrable between the 
utricle and the saccular cavity, though the latter joins that 
of the scala media through a minute passage, the canalis 
reuniena. 

The MembranoDB Semicircular Canak. — In number and 
shape these correspond to the bony canals which thoy line, 
and become continuous with the utricular cavity, aa itidvc'a*j«i 
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in Fig, 43. In the ampullae there occur the criste 'i 

which are similar t« the !i[Kciali/j?d areas of the utricle and 
siiiTiile and alsij receive tiiamciits frum tiie aii(liti>ry ner\-e. 

The Scala Media or Dnctns Cochlearis. — Thi.'i' Iriaiiiriilar 
n)cii]braMoiis jiassage, which traverses the entire Icngih of the 
^]liral canal of the cochlea, is a «iibclivisioD of the outer por- 
tion of the scala vestibuli, formed by the membranoiig spiral 




raliun la the ftuthnr'e collection, (Polit2< 

lamina or membrana basilaris, ligamentum apirale, and tiie 
membrane of BeiBBuer (Fig. 44). Upon the basilar mem- 
brane rcfitH the roniarkaliie perceptive mechanism of Corti, 
111 genera! the organ of Corti, as it is termed, consists of a 
ridge of polymorphous cells (Fig, 45), forme<l by two rows of 
modified columnar, epithelial cells, which, separated at the 
base, incline toward each other and interlock at the top, 
forming an archway within which a minute triangular pas- 
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mage, taimel of Oorti, is enoIose<J. Upon either side of 
this epithelial arch resta a group of specialized neiiro-epi- 
thelium, fruin the top of wliioh minute cilia project into the 
lumen of the canal, which is filled with a thin fluid. Be- 
yond this group the modified celts gradually merge into the 
epithelial layer of the membrana basilaris. From the gan- 
glia spirala, tiny neural filaments may be traced to the ciliated 
eiJithelia through minute jiassages in the osseous spiral lamina. 
Extending from an epithelial thickening upon the iipjjer edge 
of the bony lamina spiralis, a mambrana, Coiti projects to the 
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ligamentum spirale of the enter wall, thus separating the 
oi^n of Corti from the rest of the scala media. 

The Arteries of the Labyrinth. — The Testibalar and cochlear 
branches of the internal auditory artery form the chief blood- 
.siipply of the internal ear, through anastomosis with the 
tympanic plexus through the internal wall of the tympanum, 
as previously quoted fnim Politzer. 

The Auditory Nerve. — After a division In the internal 
auditory meatus the auditory nerve is distributed to the laby- 
rinth through its two Immclies : the vestibular Berve, which 
tliTOUgh its three subdivisions Kctids filaments to the nvafiu.W. 
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of tlie utricle, saccule, and semicircular canaU; while the ] 
cocUear nerre, which traverses the modiolus, ends with the I 
ganglia spiralis, from which a large number of minute fila- J 
ments terminate in the ciliated cells of the organ of Corti. 

Thus the sonorous vibrations impart«d to the membrana I 
tympani from without are transmitted across the tjmpanioJ 
cavity by the ossicular chain, which, imphi^ng upon tbel 
fluid coDtents of the labyrinth, sets in harmonious motion thel 
cilia of the organ of Corti, fR>m which the impulse through I 
the intervening auditory nerve reaches the auditory centre of ' 
the brain and is there interpreted as sound. 

QUESTIONS. 
Give the classification of the organ of hearing. 
What is the general direction of the auditorj- raoal ! 
Describe the anatomy of the tympanic cavity. 
What important structures are associated with the mastoidT 
What iathe function ofthe Enatechian tube? 
Name the BubdiviaiouB of the internal ear. 
Describe the scala media and the organ of Corti. 
Qive the phf aiology of hearing. 



CHAPTER II. 

EXAMINATION OF THE PATIENT. 

mSTOKT or THE ATFECTION. 

When a patient presents himself for consultation regard- 
ing an ear trouble, the problem which confronts the physician 
is the determination of the cjiuse, location, and extent of the 
affection. The first procedure, then, should be the elicltation 
of a complete hiatory as to tlie probable etiolog}-, symptoms, 
and duration of the disease, remembering that inflammatory 
conditions of the nasopharj-nx, resulting from either local or 
systemic disorders, are the usual cause of aural disturbances. 
Specific information should be obtained as to the presence of 
impaired function, pain, tinnitus, discharge, and vertij 
From these data alone a diagnosis may frequently be made, 



-L. 



le?!^ 



r 



PHYSICAL EXAMINATION. 163 

I thorongh pbj'sipal and functional examination by the fol- 
lowing metliods will frequently reveal tlie presence of an 
unsus})ecte(I oondition. Too much emphasis can not be laid 
upi>n the importance of details in aural work, both in the 
examination and treatment of the conditions present, for 
therein only lies the secret of obtaining suppesafid results. 

PHYSICAL EXAMINATION. 

Inspection of the External Parts.— In the examination of 
the aural region tlie physician should note the condition of 
the auricle, the oritice of the external auditory meatus, the 
parotid gland in front, and the mastoid process behind. Spe- 




Head minor. 



cial attention should he directed to the latter, as it is 
id ways liable to be involveil in inflammatory conditions of the 
tym|)aoum. A comparison of fJie part should be made wUb 
that of ilie opposite aide, espeeirdly if malfomtationa or avtell- 
iiigs be suspected, or a tenderness of any portion be elicited hy 
palpaiiov. 
Condition of the Meatus and Membrana Tymp8.ni. — ^Tss 's^.'kki- 
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ine these structures property requires a bright illuniinstionf 
which tuay be either tmtunil iir artificial, though the latter ia 
to be preferred because of its unifuniiitj' of light ; a reflecting 
mirror (Fig. 46) attached to a headband so that the handa 
may be free to manipulate the auriole and the necessary instru- 
ments ; and a speculum (Fig. 47) to separate the sides of the 
cartilaginous meatus, thus permitting the light which is 
reflected from the mirror to lie directed into the canal. In i 
the Introduction of the speculum the curved direction of the I 
meatus, as previously indicaled, may be straightened, in tbel 
adult, by drawing the auricle upward, backward, and out»J 
ward, while in the child the auricle should be pulled dowii-.l 
ward and iiackward, thus separating the upper and low«fl 
walls, which are membranous and frequently lie in contact, f 

Fin. 47. 




When instrumental examination of the canal is made witli 
either the speculum or the prot)e, a reflex cough is sometimes 
produced, which may be so marked as to interfere seriously 
with the |)roi)er inspection of the intei-ior of tlie meatus. As 
the speculum enters, the examiner should note within the canaU 
the size of the lumen, its shape, length, condition of the lining^l 
epithelium, amount of rerumen, and the number and arrangt 
ment of the hairs, as all may be factors in the production o 
aggravation of a pathological conditiou within the meatus c 
even the tympanum. 

Exh'nding across the distal end of the canal will be seen 
the merabrana tympani, which presents normally a |>early 
gray ap[w?arance. From its antra -superior aspect will be ob- 
served tiie faint outlines of the loun handle of tlie malleus a 
it extemh flownward ami backwavit between the outer dei 
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layer and the inner raucous (.oveimgnt tlie membrane, ter- 
minating in a slight deprebsion, umbo, at the centre (Fig. 48). 
At the upper extreinit\ of the long handle, the short process, 
resembling iu appeai-ance a small pustule, i^ distinctly outlined, 
from which point the lower folds of the membrana flaccida 
may be followed autenoiH and posteriorly to the wall of the 
meatus. The cone of light, which occupie-i the antra-inferior 
quadrant of the drum memlirane norraalh may be displaced, 




Tho nurinal memlirana tymi>anl (rlglit ear); 1, membrana 



distorted, or even absent, due usually to an Inward bulging, 
retraction of the membrana tyin|T!ini, resulting i'r<im an im- 
proper aeration of tlie tympanic ciivitj' through a partial or 
complete occlusion of the Eustachian tnbe; though an ont- 
ward curving of the membrane, resulting from the pressure of 
a fluid within the tympanum, may also canse the cone of 
light to di8ap]>ear. 

The points in an inspection of the tympanic meml)Ta,ne to be 
specially observed are its color, position, evenness of surface, 
and continuity of strncture. The usual altcvai-ww. to *:5iVs^ 
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are produced by an inflaDimaiorv coodiiiuD within tb^n 
<ir tympanutn, when the membrane a.'^etime!- a tint niDwing 
from a slight piDkidh flush to that of an angry, dark, red- 
dened, injected condition, while t'ormationa of atn.phit aroa-s 
cicatrices, and caicareoua deposits prwluce whitened area^ in 
the membrane. The deviations of the normal position are 
traceable to either a tubal obstruction or tympanic adhesions 
to the inner wall of the tympanum, when the drum tneni- 
hrane is forced inward, or a fluid, serous or purulent, within 
the middle ear, when the membrane will bulge outwaixl if tbe 



Fig. 49. 




Intratympanio pre.'f.sure l>e sufficient. Atrophic areas, f 

deposits, ulceratiunH, polypi, and granulations, together win 
internal adhesions, are the common disturbing element of C[_ 
evenness of surface. An interruption in the continuity of 
Htructure resiiltH either from an inflamnintory condition, 
forntion, or ulceration, a blow Upin the auricle leading to 
riiptiiie, or from a surgical procedure, incision, for therapea^ 
or exploratory purposes. 

Atrophic ureas und adhesions of the menibrana tym^ 
intriitym panic structures are diagnosed, in questionable ji 
shiiiccH, by the aiil of the Siegel otoscope (Fig. 49), 
wtiicli the uir in the external auditory meatus may be nu 
when it will be observed, while iuspecling the dmm 
through the instrument, that with each movement of the pi 
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m rarefaction and condensation there will lie a corresponding 
outward and inward excursion of the whole membrane with 
ail evenness of surface; but io the atrophic areas the bulg- 
ing will be greater than that of the rest of the membrane; 
while with iuteruul adhesions, areas will be seen where the 
mobility is restricted or lost, corresponding to the point of 
attachment. 

ExaJQination of tlie NaBopharynz. — As previously noted, the 
nasiil and jiharvugeal passages should be carefully examined 
in all aural disturbances where an iuHammatory condition 
may exist, as an involvement of the tympanum frequently 
results from extension of an inflammatory process through 
the Eustachian tube. The respiratiou should be free through 
the nares, which often are narrowed by an hypertrophic con- 
dition of the turbinal mucous membrane, thougli the turbinate 
iione itself may be enlarged congenitally or through disease. 
Malformations of the septum, comprising deviations, spurs, 
thickenings, will also frequently Buffioiently impede the influx 
of air to account for a chronic congestion, if not inflammation, 
of the mucons membrane in and aljout the pharyngeal orifice 
of the Eustachian tube. In an examination of the pharynx 
the usual etiological factors observed are an hyi)ertrophic, 
granulai- or follicular pharyngitis, enlargement of the faucial 
tonsils, or adenoids in the pharyngeal vault. For details in 
the examination and treatment of these conditions, consult the 
volume on Diseases of the Nose and Throat of this series. 

Exammatitm of the Eustachiaa Tube. — While making the 
physical examination of the nasopharynx, the condition of 
the Eastachiau orifice should be noted and the surrounding 
structures scrutinized for the presence of polypi, enlai^ed 
lymphatics, po.sterior septal and turbinal deviations, together 
with thick, tenacious distrharges, any one or all of which are 
cajMible, as are al.-^o hypertrophic faucial tonsils, of mechan- 
ically obstructing the lumen of the pharyngeal meatus. 

To determine the patency of tbe Eustachiui tube the follow- 
ing methods are in vogue, by means of which air may be 
forced through the tube into the tympanic cavity, when, if 
the passage be partially or completely occluded, the functino. 
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of audition will be correspondingly improved thereby pro- 
viding there be no organic lesions of the coinlucting or 
perceptive mechanisms. While employing any of these 
procedures, the physician should use the auscultation tube 
(Fig. 50), one end being j)laced in the examiner^s external 
auditory meatus, while the other rests in the patient's meatus 
by means of which additional information is gained as to the 
size of the lumen, presence of fluid, and the amount of press- 
ure necessary to drive the air through the canal. By this 
method alone is the operator often certain that the entering 
air has reached the tympanum, when the impact of the air- 
current will be heard against the membrana tympani and 

Fio. 50. 
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Auscultation tube. 



the resulting outward movement of the patient's drum head 
will produce an inward excursion of that of the examiner's, 
which he can easily feel. 

The Valsalva Method. — This procedure consists of an attempt 
at forced expiration while the nose and mouth are held firmly 
closed, thus forcing the air through the ])assage of least resist- 
ance, the Eustachian tube. This method should be used only 
in determining the permeability of the tube or the mobility 
of the membrana tympani and ossicles, and should not be taught 
the patient to be used at will as a therapeutic means of re- 
lieving the stenosis of the canal, as the resulting congestion 
incident to its employment tends to aggravate an existing in- 
n of the tubal and tympanic mucous membrane, ^ 
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relaxed eonilition of the memlirana lynipani or oesiclea also 
not iijfVccj lie] illy iiilliiws its repeated and forcible use. 

The Pulitzer Method. — In using this mode of inflation the 
patient is direeted to take a sip of water from a giasa and 
retain it within the mouth until instructed by the physician 
by word or sign to swallow. The nuA/ e of a Politzer air- 
bag (Fig. 61) is placed snngly o one nos 1, while the other 
is held Hrnily closed. The pa e t I en al ows at the given 
signal, and the air-bag is simul aneous ompressed, when, 




Politzer bag, wtlli glliss 



if the rioft palate rests tightly enough against the pharyngeal 
wall, tile air makes its passage np the Kustachinn tube into 
the tympanum, as may l>e heard by the anscullation test. 
Instead of employing the act of swallowing to close the 
pharyngeal space, the patient may be instructed to forcibly 
])roGounce the word " hook," prolonging the " k " sonnd, or 
markedly distend the cheeks in an attempt at forced expira- 
tion, when the air-bag may be nsed as previously indicated. The 
compression of the air-bag should always be guarded until the 
necessary force of inflation is learned, othcrwise^if tb.e ^^iJ^^ 
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■ ••• ;i:iti'iir .\\\\\ :i -rronjr r^ftmprpcjti^ion made* tlB»-lnn*ible efmanre 

't ill*' :iir into tlu» tvmfumii; f-avitv will he attendeti wirii 

m-^Jt liirtfonit'iirr. It* not :irnial pain, and treq^neniJy verricn > 

tliiw iunini'i)i:iniv iinMiiuMMi \\y rhe siicMoa- i»iitwani mtiv.- 

mi'ni fit' till' i"»M»i-t»i:itt; -it the ^rape», which lowiers the intra- 

i ili\'niiilimr ijrc-r-nrc. llupniro of the membraiUL tyni|iani 

:»»■! n-iiiliiMl :"niiii she j»n*r-e!irtr ot these cxinditions. atteniie*i 

iMtli itiMiiiiir irfnn .11 iIm» 1 1 rum laeEnbnme, which are. oi 

.•nnr-'i- I in int.-. if v<>:vkriUMi ivrii^-tonce. 

TliA Prtnr.ipiftsi of OathetenzatioiL of tba •i fc « «i«^^wi^^ Tube. — 
I'^'lnn- iiirm|»iiinr o "inpluv rlie «-atheter, the operator :*huiil»l 
..v.inuiw Ih* :i:i-:il ■•:ivitv -or :mv •»i)f*tructioni* that mav inter- 
I'pri- villi Ih' }>ji«?*iu^" 'if 'III' ''iitheter: and to render die pni- 
...wliin* n'^-w liiiJ'ftioiKililr tn rlw patient, a \ per cent, solution 
.,1' ,uf;inir' rn:iv iir ^.pnwMl into the iior^trilsor preferably appliel 
.i;,.|.rtU ■■»^' iii«»:iiir4ol';nM»tton-U|)|)e<l applicator unles» the patient 
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iUakt- i:u.-,t»u-iiiiin -athL-tiir. 

C, vm-n-v :itr'.in^?*^ ^^»*' 'iruir. WUetlier a metallic or 
""■' '" ' i"*V |..iii\rtrr A\y^\\V\ l)e .»mplt»v«Ml 1:^ a mutter of per- 
**""^ '"'*''"'. "mil i-xpene"''-. For hiri -wn use the writer 
'*"'*' ^"""* ilv'-r prolm-noiiinHl instriment as devii^ed by 




tV-'ini-ntly ''rnpl^'y"**' . ^^^ ^^^^ after the catheter has been 

y A^ i'mp intV'»^»"'^ '*. . '^^^t\,.e, an onlinury atomizer- bulb 

i»^'»'-'l it^ tl.c. ^'-'^"^^^ r Ainnel--^hap*Ml eml of the catheter, 

;»-nUl w. ,H.r.horl ^;» ^^^' ;;^,ean, ^ a .mall flexible inter- 
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foot in length. Otherwise, if 



'/»*'"^-r rMl>\,or tnhc ^^' ' .ftpr the nassape of the catheter, 
^*»f^ Knli .nnpct^^l alter ui \ r^ ^ _ J. , 



wouKi l)e liable to displace th« 
"^^heter ancr\u,cotnfort th^ F^ 
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'»"M'"^'frj'mtient very much. 
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The Technique of Catheterizatioii of the Eastachian Tube. — 
Seated or standing in front of tlie patient, the examiner phices 
the fingers of the ieft liand npon the jjatient's forehead, while 
with the thnnib the end of the nose is forced upward. Witli 
tlie other hand, while the patient is holding the bulb, the 




in nf the luuopharyni, Hitti the catheter Intn^luced in 

A, Infcrinr turbinated bono : B. middle Inrblnated bone ! (' 

D. hard iialate; B. velum palatt ; F. posterior phar 

I fijsaa ; H, poBtorlor Up of tl- '"— "'■•'■" '^-•—'••- 
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oiierator intrwlnces the probe-pointed extremity into the 
nostril with the curved portion directed downward and 
resting upon the floor of the nasal eavity. The catheter 
is gently pushed along the inferior meatus until the curved 
extremity reaches tlie pOiStpharvngeal wall, when ttw, ^aife.- 
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etter inar be intnidiioed iMo the Eoelaclnan orifice hv ooe 
of t«ro ouuiwe: |lj it ia nov mated ditvctlr inwai^ and 
btiMtgitt forward aioH die cmred portion re>ks a^\n^ the 
potteriirr «i<l <ff tbe septam. The cubeter is so turced iliat 
Uif pnibe eocj de^ril»es a t«emidre]e. pas^^ng doniiward al.ing 
Uie (KN^tenor surfuce of tlte :ioft palate and Anally coming; to a 
rest directly outward with the ring of tlie funnel end pointing 
ItiwHrd tlie estpmal audilon- meatus, when the probe eiia:^ 
will pas^, with s>>m« manipulation, into the oKtuth of tb^fl 
Eui4achian tube. (2j After ilie catheter has rcaoJied the pha-i 
ryngeal wall the inetrument is withdrawn tlightly and rotated 
flo that the curved end pas.*es from below fo a position almost 
dirw'tly outward towartl the ear to be inflated. The extremity 
in the hand i« tlien elevated and carried toward the opposite 
Bide, when the probe end will encounter tJie side of the 
pharynx ju^t Irack of the Eustachian protul>erance. The 
catheter in now withdrawn carefully, when the probe end 
will be felt to impinge aesinst the posterior lip of the orifice, 
and then, with a little added traction, pass over the lip into the 
funnel-Mhaped orifice of the Eustachian tul>e (Fig. 53), impart- 
ing a definite sensation to the esperienced hand. The catheter 
in tigain rotated upward bo that the curved extremity points, as 
indicated by the position of the ring, toward the outer canthus 
of the eye on the corresponding side of the head, while the fun- 
nel end of the instrument is carried toward the opposite side, 
wliich forces the inner extremity into the lumen of the pha- 
rviig*«I orifice, The connecting bulb is now compressed by 
tlic right hand, while the left retains the catheter in position. 
With the aUMiultation tube, the examiner listens for any diag- 
ilontic! MignK as tlie air ]iasses through the tube into the 
tympanum. 

Am Io wliich in the preferable method of iiiflalion, Politzera- 
tion or I'litliett'riKalioii, will depend wholly upon the condi- 
linn of the iia!*al cavity and the lumen of tlie Eustachian 
tulir. li'tMlicr willi llic cx])erienre of the ojierator with either 
ni"<li'. Till' advnntMLTi's of the former are : its ease of appli- 
oatiiiii, itw utility in Hli>iriicted nasal (lassages, nonliabili^ of 
ii^tiriii^ the lulml i>r luisiil mucous membrane, and its 
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b!e use in children and nervous individuals. With eatbeter- 
izatton, liowever, the foildwing favorable points are observed : 
one ear only may lie inflated ; amount of force to open the tube 
can be definitely ascertained; the process may be repeated 
without annoyance to the patient ; its success depends wholly 
iipim the operator ; medicated vapors and applications may lie 
made directly to the tubal mucous membrane through tin- 
catheter, while slender bougies or probes may be intro«luceil 
into the Eustachian canal thereby, affording an additional 
method of diagnosis and treatment of obstructions within the 
tube. 

TESTS OF HEABma. 

Having completed the physical examination of the aural 
structures, the physician should next determine carefully tlie 
functional condition of the organ of hearing, and record his 
findings for future reference in noting the course of the dis- 
ease and the results of treatment. 

Quantitative Tests of Hearing. — In determining how much 
the function of audition has been impaired, it is only necessary 
to ascertain at wJiat distance a sound of given intensity and 
pitch is heard and compare it with that of the normal ear. 
While employing the various procedures, the patient's eyes 
should be closed to eliminate the imagination of hearing, and 
the or^an not under the test should be stopped by the moist- 
ened finger of the patient or with a fight plug of cotton, so 
that only one side will perceive the sound. 

As impairment of hearing for conversation is usually the 
first symptom recognized in aural disturbances, the examiner 
should note to what extent the hearing is affected in this 
direction by speaking in an ordiiiary or whispered tone of 
voice. It is well to employ short and varied phrases instead 
of sentences, as the patient will often construct the latter by 
catching a few of the wonis only, and it is equally import: 
that the patient does not see the face of the speaker, as so 
individuals become very adept in reading the motion and 
position of the lips. 

Impairment of Hearing for Soonda. — A watch 
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Ow lU'ti-ctiim iif fllif^t alterations in function. In the^ in- 
Mmuvn IIht wat«h or tuning-fork offers a more delit^te and 
n-ltMM" ttuAiutti iif t«Hlinf^. In reconling the Gnilings t^ a 
MiiHiftitnliv! tent, a note may Ivc made of the distance at which 
IliK iiPHiriimi-nt in heard ; l>nt preferably the results shonld 
\m liemunuUnl hy a fractional term, which will indicate at a 
ulnin'K tUt nnuiiinl of defect as compared with that of the 
lionniil cur. For inttance, if the lick of a given watch be 
licHCil lit 'id iiiiiliei* niirmnlly. and the patient perceivea the 
Miiiiiil nt '«) )iic]ii<p>, then the fraction M would indicate defi- 
(lili'ly (111' iliitu "f iii« hearing, iind would be understood by 
"*bi'r ohmTVPrH in llir itnmn line of practice. 
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QnolitatiTe Tests of Hearing. — In testing tlie quality of per- 
ception tlie physician will iind that there is a quite definite 
range of hearing with the normal ear, which may healtcre<) 
by diseased conditions of either the conducting or the percep- 
tive apparatus. There is a point below which the ear can not 
liear lower placed sounds, while for the high tones a corre- 
sponding limit is reached beyond which the sounds become 
inandible. These dividing-lines between audition and deaf- 
ness are designated as the lower and upper limits of hearing 
respectively. By ascertaining their positions, which are nor- 
mally placed at 16 and 32,500 tone-vibrations per second, 
and determining the duration of pei'ception by air and bone 
conduction, the examiner is thereby enabled to decide whether 
the difficulty be locjited in the conducting or the perceptive 
mechanism, as these points are fairly constant in the normal 

Fin. 5r>. 



state, but are characteristically altered in disorders of the 
middle or internal ear. 

For instance, if a Blake timing-fork (Fig. 55) making 512 
single vibrations per second were held before the external 
auditory meatus, it would be heard normally for 30 seconds 
or more, providing a corner of the fork were not direcleil 
toward the canal, when the vibrations would be inaudible; 
but with the handle of the fork placed firmly against the 
mastoid bone, about one inch directly back of the external 
auditory meatus, the duration of perception would approxi- 
mate 13 seconds. Thus the duration of air conduction 
is normally about twice that of bone transmission. This pro- 
cfiUire has been named the Binne teat, in honor of the scien- 
tist who first observed tlio above relationship of air and 
bone conduction. When the vibrating-fork is held before the 
meatus, the vibrations are imparted through the intervening 



176 



EXAMlXATION OF THE PATIENT. 




air to the memhraim tyniiHUii, and tlience to tho lab^rinlll 
through the osBicular chain. Honc-e, if there be any obstruc- 
tion to its freedom of passage — c g., a foreign i^ulistance 
occluding the externiil auditory meatus, or a restriotion of 
the mobility of the drnm head or the ossicles by the presence 
of adhesions or a flnid within the tympanum — the duration 
of hearing by air itondnction will be correspondingly dimin- 
ished. With the handle directed againi^t the mastoid bone, 
tile sound-vibrations of the instrument reach the pereeptive 
organ through the substance of the bone, thus eliminating the 
conducting apparatus; and if tlie nervous niechauism of tlie 
labyrinth, the auditory centre of the brain, or tlie conuectr 
ing audit(»ry nerve be affected, the duration of Iwne coiidiio- 
tion will be limited, the amount depending upon the extent 
of the lesion. Occasionally in hyperfesthetic conditim^ of tlie 
nervous system the duration and range of audition apjiears 
greater than normally observed. Theoretically the duration 
of air and boue conduction for all musical sounds prese: 
between the lower and upper limits of hearing should I 
ascertained in a complete test; but, practically, tnning-forke 
tuned to C, making 128, 266, 512, 1024, and 2048 single 
vibrations jter second respectively, furnish a very complete 
diagnosis. The lower limit is tested bv means of a f 
tuning-fork (Fig. 56), which records 26 to 64 v. s. 




largr tuning fork 



second, while the upper limit is determined with sufEcient 
aconraey by the use of the Qalton whistle (Fig. 57), which Ja 
capable of giving from 3500 to theoretically 84,000 v. s. per 
second, though the Kunig rods give the more complete testj^H 
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bat require too much time for routine une. Another phe- 
uumenoii of aural perception has been designated as the 
Weber teat, which is observed with the handle of a vibrating 
fork resting ujwu the skull in the median line, either upon 
the vertex, forehead, or the maxiilary region, when, if the 
external auditory meatus be closed by the linger, the sound 
will be heanl more distinctly upon the corresponding sidt'. 
Thus, clinically, if there be an impairment of the hearing in 




one ear only, or the two sides be unequally affected and the 
patient recognizes the vibrations as louder in the deafened 
ear, these facts indicate that an obstruction exists in the con- 
ducting apparatus of the same side, which may be a foreign 
body in the meatus, adhesions of the membrana tympani or 
ossicles, or fluid within the tympanum if the Eustachian tuiie 
be patent. Were the sound heard more distinctly upon the 
better side, this would point to an impairment of the percep- 
tive mechanism of the more deafened ear. This method, 
therefore, should precede the Ilinn6 test in a systematic ex- 
amination of the hearing. 

In general, then, with lesions of the conducting apparatus, 
the duration of air conduction is shortened (bone transmission 
remaining normal), while the lower tone limit is raised. In 
affections of the internal ear, a diminution of duration for 
both air and bone conduction is shown, but the latter is 
relatively more reduced, while the upper limit is lowered, its 
amount depending upon the extent of the alterations in the 
labyrinthine nervous mechanism. 

From the data obtained in the physical and functional 
examination of the aural structures, tbe eawsfc, \Qeai\ft'n,'asN&. 
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extent of tlie affection may be dcterrained, when the [ihysician 
>vill be ill position to oonaider properly the metiiodH of treat- 
ment. 

QDESTIOSa 

What poinB are to bo elicited in the history of a case? 
What struRtnres are inspei^teil iu a physical examinuLioD? 
Describe the ajipeatBiice of a normal inembraua tyiupaui. 
What poiiila should be observed in its insiiecliou J 
IJpscribo the Politzer motliod of iufliitioii. 
(iiye the tochniqoc and advaotagea of catheteriztttiou. 
Name the ciifferent methods of teiiting the hearing. 
Wliat in meaut by tlie lower aud iijipsr limits of hearing? 
What is Binii^'s teat ? What is Wcbur's teet? 
What 19 the otilitj of the (jnaiitative testa? 
What instnimeDtH are necessary to make these te&ts? 
What are the chaTocteristic altBTBtious indicative of iiivolveuieut of the 
middle etu? Of theLkbrriDthl' 



CHAPTEi: III. 

DISEASES OF THE AURICLE AND EXTERNAL AUDITORY 

MEATUS. 

MALFORMATIONS. 

SiEnifioance, — t)ccayiona]ly .^nlong those who present them- 
selves for conaultation regarding aural troubles, the physician 
will note instances of congenital defect.'* in the auricle or the 
external auditory meatus, wbich may exist without the knowl- 
edge of the patient, especially when the malformation is nut 
marked. These freaks of Nature are sometimes associated 
with perversions of mind and nervous system, and are thus 
looked upon by many observers as stigmata of degeneration. 
While it is true that many cases occur apparently substan- 
tiating this belief, the most aggravated forms of malformation 
may exist without any signs of impaired mentality, 

Oommon Abnormalities of the Auricle. — Among the usual 
deviations from normality may be mentioned the excessively 
large or small auricle, abnormality of position or attachment, 
s/i/ierntimcrary ridges or fnssii', deform iiii's or absence of the 
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tragUR, rndiraentarv or deft lobule, indentations of the helix, 
:ind mixed conditions. 

Common malformations of the meatus frequently appear witli 
those of the auricle, esi>ecially wiiea the latter involve tlic 
Rtriicturea about the orifice of the canal. Exostoses in tlie 
bony portion, cartilaginous spurs in the outer nieatal passage, 
very small lumen (atresia) — which may be round, but is 
usually slit-ahaped— or even complete stoppage or absence of 
the canal are conditions that may be occasionally met. Of 
course, when the malformations markedly diminish the lumen 
of the meatus, deafness of various d^rees will add to the dia- 
comfort of the individual. 

Tieatment. — Regarding the advisability of surgical pro- 
cedures for eoametio effects, it may be said tliat much may be 
accomplished for the amelioration of the deformity by skilfully 
executed plastic operations which have for their purpose the 
removal of superfluous structures. As to the conditions of 
atresia and absence of the meatus, it is a generally accepted 
fact that sui^cal interference is often dif^ppointing on account 
of the formation of cicatrices and granulation tiasue, which 
tend tfl undo an otherwise brilliant result. These cases, there- 
fore, should be referred to the s[>ecialist for treatment. 

SEBACEOUS CTSTS. 

Synonyms.— fit L'ronia ; Won ; Atheroma. 

Definition. — A sfbaceims cynt is a noninflammatory, rounded 
— either soft or hard — elastic tumor, varying in si^e, which is 
produced by the distention of a sebaceous gland by its retained 
secretions. 

Etiology. — Irritation of the mouth or duct of the gland 
from mechanical or inflammatory sources, thickcnetl secretions 
which can not be disoharged from the gland, and hyperse- 
cretion. 

Symptoms. — The tumor is usually located in the lobule, 
thoufrh it may occur at any point ujxin the surface of the 
auricle. In the external auditory meatus the cy.sts develop 
in ihe cartilaginous portion, where the ^\a'niVv\\a.\ %'ww<;V>ax'». 
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are usually confined. Tlie tumor gradually enlarges without i 
piiin or discomfort unless apjiearing in tlie bony portion of the J 
ciinal, which is rare. Attaining a certain size, it frequently [ 
rtmaina stationary in its growth for an indefinite period 
unless irritated, when tlie secretion is liable to be increased. I 
The only interference with the function of the ear occnrs I 
when the tnmor attains such a size in the meatus as nearly or ] 
completely to occlude the lumen, producing varying degrees | 
of deafness, which occasionally is altered by movement of the | 
jawa, when the lumen of the meatus is changed. [ 

Treatment. — After producing anaesthesia of the part by j 
means (if Schleick's injections or any other loeal anmathetic, 
the tumor is removed by a careful dissection so that the sao I 
or distended gland is not ruptured, otherwise its complete I 
removal will be dilBcult, and unless this is accomplished tha I 
cyst is liable to recur. A less ]>referable method is tht; incision | 
of the sac, evacuation of the contents, and destruction of the J 
secreting walls liy nieauH of caustics. 



HJGMAIOMA AUIUS. 

Synonyms. — Atha;matoma ; Blood tumor. 

Definition. — Hieniatoma auris is a bhiish-red swelling of 
the auricle, due to an effusion of blood between the cartilage J 
and the perichondrium. i 

Etiology. — This disorder is frequently the result of a blow j 
upon the auricle or jiulling of the ear, which ruptures a blood- I 
vessel or separates the cartilage from the perichondrium, into J 
which space the blood flows. Spontaneous rnptnre of atfae* I 
romatous arteries, formation of fissures or cavities in the carti- I 
lages, proliferation of bloodvessels, and new gri>wths are also I 
recognized as etiological factors. j 

Symptoms. — Following a traumatism of the auricle, or I 
occurring spontaneously, a tumefaction suddenly makes itsJ 
appearance upon either side of the auricle, although it nsna]I]F.l 
occnrs upon the anterior surface, attended by a painful sensv^ 
'^a at the site of the swelling and a feeling of warmth. TiteM 
IS sharp .tikI stabbing in character, <lue to the foroiblel 
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separation of the tiHsiies by the sanguineous effusion. On 
account of its frequent occuiTence among tbe insane, it is 
claimed liy some authorities that instances of spontaneity are 
traceable to local trophic changes, reaulting from intercranial 
lesions. Others attribute its appearance in the demented ia 
ill treatment or injury of the part by the attendants. The 
cjjntents of the swelling frequently disappear by absorption, 
but may become purulent in character, atteude<l witli intlam- 
inatory syiuptomb. Should the swelling extend to or involve 
the meatus sufficiently, the hearing will be lowered from the 
oeolusiun of the canal, although this is unusual. 

Treatment, — In order to reduce the swelling, cold soothing 
compresses may be applied for a time, when, if the tumeiac- 
tion does not abate, an incision should be made at the most 
prominent point and the contents evacuated, following strict 
antiseptic procedures in the after-treatment. If the tumor be 
small, resolution may occur without interference. The patient 
should be warned that deformity of tbe auricle is liable to 
result from the cicatricial contractions coiisequeut upon this 
affection, es[)ecially if the effusion of blood has been extensive. 

PERICHONDRITIS AURICUUE. 

Definition .^ A n iicntc inflammation of the jwrichondrinm. 

Etiology. — May follow hsematoma auria as a complication ; 
often results from traumatism or frost-bites of the auricle. 

SymptomB. — ^With tlic gradual appearance of an inflamma- 
tion of the auricle, a bright-red swelling, which may occur at 
any p'>iut, slowly makes its apjjearance, attended with severe 
jtain and a feeling of lieat in the affected area. The serous 
effusion between the cartilage and the perichondrium, which 
accounts ibr the enlargement, may become so extensive as to 
involve the entire auricle, obliterating the ridges and fosste as 
the perichondrium is dissected from the cart ilaf^i nous frame- 
work. Ijatcr the serous contents of the tumor may become 
purulent in chara.cter, which adds to the gravity of the condi- 
tion. If left to itself, spontaneous evacuation of the fluid will 
result from perforation, followed with great deformity. The 
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diiferential diagnosis of p^ riclioiidritis from hseniatonia reHts 
upon the fact that in the latter the swelliDg wliich results 
from an effusion of blood appears suddenly and unattended 
with inflainmaUiry conditions, while the periuhondritic esu- 
dat« is serous and produces its enlargement gradually, follow- 
ing a previous inflammatory state. 

Treatment. — Practically that of iia;matonia auris. 

ECZEMA. 

Sjrnonymfl. — Salt rheum ; Moist tetter; Milk crust; Scald. 

Definition. — Eczema is an acute or chronic, multiform, in- 
flammatory disease of the skin, characterized by the forma- 
tion of vesicles, papules, or pustules attended with infiltration 
and thickening of the epidermis, and terminating in a desqua- 
mation or a seropurulent discharge with the formation of 
crustB, 

Etiology. — The causes of this dermatitis are : (1) predispos- 
ing constltntional disorders, among which may be mentioned 
rheumatic tendencies, dyspejisia, constipation, mental and 
physical exhaustion, and the neuroses of functional or organic 
origin ; and (2) local causes producing irritation of the skin, 
such as excessive heat or cold, strong soaps, acids, alkalies, 
injuries of the skin, which in the case of involvement of the 
external auditory canal frequently results from foreign bodies 
being introduced into the meatus with the intention of scratch- 
ing the skin or removing the ear wax, inspissated or impacted 
cerumen, and irritation by a chronic dischai^e from the tym- 
panum. 

Symptoms. — The most pronounced symptom is the itching, 
pricking, or burning sensation which first calls attention to 
the part, congestion of the region affected, presence of an 
exudate, formation of crusts, thickening of the skin, develop- 
ment of fissures, and desquamation. If the meatus be affected, 
the hearing may be altered mechanically by the presence of 
crusts, discharges, desquamations, or swelling of the skin, 
which might obstruct the lumen of the canal sufficiently. 

~ ta^eat. — In general remove the local and predisposing 
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systemic causes, advise hygieuic ami dietetic measures, apply 
locally soothing and protective meflication in the acute form, 
aod stimulating ointments in tliecbrunic state. Removal of 
the criiats is b^t accomplished by an oily preparation. For 
details of ti'eatmeot consult a work on diseases of the skin, as 
eczema in this region does not differ from that affecting any 
other part of the body. Care should be exercised that the 
membrana tympani be not injured by either the medicatidn 
employed or the instruments used in its application. 

DIFFTISE EXTERNAL OTITIS. 

Occurrence. — This form of inflaiiirnation of the external 
auditory meatus may occur either as iin acute or chronic affec- 
tion which involves, as its name implies, the greater jwrtion, 
if not the whole, of the meatal lining membrane, gradually 
merging iute the surrounding epithelium. 

Synonyms. — Otitis externa diffusa acutw; Diffuse inflamma- 
fiuM of llie externa] ear. 

Etiology. ^Aa an idiopathic affection, the disease is rare. 
Usually it results from pathogenic microbic infection ^¥hich 
enters through abrasions of the akin produced by traumatic 
influences, foreign bodies introduced into the caiial, irritation 
Iiy discharges from the tympanic cavity, or the instillation 
of improper fluids into the meatus, and secondary to fumn- 
cular inflammations of the epithelium. 

Symptoms. — The symptoms are especially marked when the 
disease involves the osseous portion of the canal and the sur- 
face of the membrana tympani. Beginning with an itching 
sensation, a violent, radiating pain soon follows, which is in- 
creased by movements of the jaws, manipulation of the auri- 
cle, and lying upon the affected side. Tmnitus and deafness 
may supervene. The inflammation first makes its appearaoce 
asa congestion of the cutis, followed by marked swelling and 
infiltration ; development of a serous or purulent dischai^ 
which softens the cuticle; exfoliation of the whitened, mace- 
rated dennid layers, leaving an angry, excoriated surface 
which is extremely sensitive ; ulcerations of t\vti TO-^-s^stftsa. 
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tynipani may develop and result in perforation ; graniilationB 
may spring from an ulcerative process of the meatal wall ; or 
necrosis of the bony meatus may aflect the unfortunate indi- 
vidual. In the chronic foi-m there may occur an itching of 
the skin, slight degree of jmin, varying amount of discharge, 
and desquamatioD whicli may obstruct the canal by the ex~ 
foliated dSbris, attended with a lowering of the aural func- 
tion. Reflex cough is also thereby occasionally produced. 

Diagnosis. — Inspection of the meatus and membrana tympani 
reveals the swollen, infiltrated condition of the skin, the dis- 
chai^e, and the whitened, exfoliating layers of the epithelium, 
which microscopically show the presence of micrococci or 
aspergilhis fungus. This condition might be confounded witli 
that resulting from a purulent discharge from the tympanum, 
but in the latter instance inspection would reveal the presence 
of a perforation of the drum head, which would indicate the 
nature of the afi'ection. 

FrognoBiB. — In the idiopathic cases the inflammation sub- 
sides in the course of a few days, while in those due to a 
traumatic origin the resolution is usually delayed because of 
the complicjiting ulcerations and attending granulations, which 
are not only glow in healing, but tend to the formation of 
strictures and atresia of the canal. 

Treatment. — In the acute form, if the inflammation be mild, 
autiseptic and protective measures will usually suffice ; while 
if the inflammatory conditions be marked, the patient should 
be put to bed, a saline purgative given, a hypodermic admin- 
istered if necessary for the relief of the pain, the canal 
syringed with warm solutions of boric acid (saturated^, 
bichloride of mercury (1:8,000), or carbolic acid (1:40), 
artificial leech and cupping applied in front of the tragus 
or immediately behind the auricle as is indicated, and the 
application of an ice-bag or coil to the mastoid. If the B\i'ell- 
ing does not abate within a day or so, scariflcation or incision 
of the infiltrated tissues extending down to the bone will 
prove beneficial, especially in the early stage. After the 
canal has been dried insufflations of boric acid jiowder are 
recommended. In the chronic form, after cleansing the can^ 
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with autieeptic solutions, applications of nitrate of silver solu- 
tion (1 i 24 or stronger), instillation of boric-alcohol (1 : 20), 
or diachylon oiutraent may be used. If the alcoholic solu- 
tion does not remove the granulations, they may be de- 
stroyed by cauterization, either with solid nitrate of silver, 
chromic acid, or preferably the elect njcautcry, the parts having 
been previously aniesthetized by the use of powdered cocaine. 

ACUTE CntCUMSCEIEED EXTERNAL OTITIS. 

Sjmonsrms. — Otitis externa circumscripta acuta; Furuncle 
of the external auditory meatus. 

Etiology. — It will be recalled that the cartilt^nous portion 
of the canal contains sebaeeOns and ceruminal glands, together 
with hair-follicles, which are liable to infection, thus pro- 
ducing the furuncle C)r boil within the meatus. The patho- 
logical micro-organisms gain entrance through abrasions or 
irritation of the skin produced by various agencies. Irrita- 
tion from foreign bodies, instillations of caustic enbstanceo, 
chronic eczema, diffuse external otitis, and predisposing sys- 
temic disorders, such as debility, dyspepsia, ameniia, and dia- 
betes, are also mentioned as rendering the patient susceptible 
to the affection. Frequently idiopatliic instances occur in the 
most robust constitutions. Climatic conditions seem to exert 
an etiological influence in the production of this disease, as it 
occurs more frequently during the spring and autumn months. 
It is more commonly observed in anults than in children. 

STmptoms. — The first symptoms that the patient may notice 
will usually appear aa an itching or fulness in the meatus, 
which gradually increases, attended with the development of 
a severe, radiating pain, which is increased by movement of 
the jaws, so tJiat mastication may become impossible ; pressure 
upon the auricle also accentuates the trouble. The pain may be 
so severe as to prevent sleeping ; the appetite may be deranged ; 
debility and headache, together with an elevation of tempera- 
tare, may be recorded. If the tumefaction produces a stenosis 
of the canal, tinnitus and deafness may ensue from the me- 
chanical obstruction of the passage oc mt iuAwt^A. i:»"a'^j^ 
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of the tympanum and labyrinth. The cervical, parotid, and A 
preauricular glands may become increased in size from an J 
extending infiltration ; and occasionally, if the inflammatory J 
area he situated upon the [wsterior wall of the canal, an cede- l 
niatous condition may appear upon the mastoid immediate] jrv 
behind the auricle, which may be diagnosed a mastoiditis by^l 
the inexperienced. Within the meatus it may be observedfl 
that the tumor or SM'eliing appears flattened, poorly defined, I 
and slightly cougested when the abscess is located deep be-fl 
neath the surface; but if developed superficially, the fur~l 
uncle usually presents a rounded, elevated, reddened tumor, T 
which nearly or completely obstructs the canal, so that it may j 
be impossible to see the drum menabrane. After four or five^-l 
days the contents of the tumefaction become purulent, and 
may rupture the surrounding structures and allow the dis- 
charge to escape, when the patient becomes more comfortable 
with the resulting diminution of the swelling and pain. He- 
lupses are liable to recur from stoppage of the perforation J 
through contraction or granulation growths. Sometimea s 
eral furuncles succeed each other in development or may I 
appear at the same time. Occasionally infection is conveyed J 
to the tym]ianum, and a resulting inflammation of the middle* 
ear adds to tiie discomfort of the unfortunate sufferer. , 

Diagnosis. — As a rule this is not attended with any difB-d 
cnlty when the subjective symptoms, together with the signM 
of inspection, are carefully considered. Exostoses of thJ 
meatus, covered by an injected epithelium or bulging of th4 

Eosterior wall incident to inflammation of the mastoid, might 
B regarded as furnncular swellings ; but the Judicious c 
the probe will aid in the localization of the trouble. 

Prognosis, — The termination of furunculosis of the a 
is favorable in imcomplicateil cases. Under proper ti 
the symptoms disappear within the course of a few days, whenj 
resolution is complete. 

Treatment. — As the pain is the most aggravating sympl 
produced by the infiltration and distention of the tissue?, 1i 
cann] should be syringed with a warm antiseptic solution,-^ 
enibly earholic acid (1 ; 40), wUieU \\\\l partially anfesthelizg 
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the akin aad prevent reinfection, followed by a deep incision 
into the most prominent portion of the swelling, whether 
suppuration be suspected or not. If a piiruient focus has not 
formed, the escape of the serosanguineoua fluid relieves the 

Sin and feeling of tension in the meatus. Should the knife 
1 to reach the pus, it will soon make its way to the incision 
through the |)ath of least resistance. Occaeionally, after spon- 
taneous rupture has occurred, especially if the amount of dis- 
chara;e has been small, it is advisable to enlarge the opening, 
which may be occluded by ingpissated suppurative debris or 
the core of the furuncle. With the advent of the purulent 
discharge, the canal should be kept clean by means of warm 
antiseptic solutions, which will prevent infection of other por- 
tions of the meatus. After drying the canal with a pledget 
of cotton upon an applicator, a light packing of antiseptic 
gauze may be introduced into the canal as a means of protec- 
tion and drainage. This procedure should be repeated as 
often as occasion demands. Applicrftiona of ichthyol solu- 
tion (1:1), carbolic-glycerine (1:30), boric-alcohol (1:20), 
nitrate of silver (1 :24), and hydrogen peroxide are recom- 
mended tt> be eniployetl in the after-treatment; but the treat- 
ment outlined above has |iroved tlie most satisfactory in the 
hands of the author. 

Diphtheritic External Otitis. — This rare condition of the 
meatus usually occurs as a complication of fencial diphtheria, 
and its treatment is tliat of the general disease, by means of 
antitoxin, together with antiseptic and protective measures 
locally. 

OTOMTCOSIS. 
Occurrence. — Frequently, among foreigners who live under 
IXK)r hygienic and dietetic conditions, this parasitic iuflam- 
niation of the external auditory canal h found to exist. It 
is most commonly cansed by Agpergiltus nigricann or Aspr,- 
ffUlua jtavescens, which produces a alight superficial inflaniina- 
tion of the meatal lining membrane, attendeil by symptoms of 
itching, pain, desquamation, and, at times, tinnitus and deaf- 
ness. The treatment consists of enfoTced ^-^wmft ■nvea.fNx^fe, 
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removal of scaly df bri;^, :ind applicatidii of antiseptic solutioi 
or powders. 

SYPHILIS OF THE MEATUS. 

Usually being a local manifestation of a general disorder, 
syphilis in this j-egion appears as condylomata, ulcerations, 
I and gummata. The condition last mentioned is rarely coi 

I fined to the canal, but involves the tympanic cavity and labj 

I rinth as well. Ulcerations in the meatus, especially if di 

r 
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may produce stricture of the passage, with resulting invoIvH 
ment of the hearing. 

The treatment consists of the constitutional adniinistratioD 
of mercury and potassium iodide, and the local use of anti- 
septic solutions employed aj^ a douche, followed by applica- 
tions of iodoform, boric acid, or calomel powders, _ 
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IMPACTED CEEUMEN. V 

Significance. — White this disonler does not differ essentiaUjr 

in its synipt'imatology and treatment from that presented by 
the presence of other foreign bodies within the external aadi- 
torjr meatus, for the purpose ot \i\cid\t.y it seems advisable tea 
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consider this affection under a separate heading, as it obtains 
its origin !d a perversion of secretion and retention within the 

Synonyms, — Inspissated cerumen ; Ceruniiiious plugs. 

Definition. — Impacted cerumen is a collection of an abnor- 
mal amount of ear-was, mixed with various kinds of debris, 
wliich may partially or completely occlude the exteriial audi- 
tory meatus. 

Etdology. — The normal ceruminal secretion, which is the 
product of the ceruminons and sebaceous glands which are 
present in the cartilaginous portion of the canal, is under 
normal conditions removed from the meatus by the move- 
ments of the inferior maxillary and various manual procedures. 
Part of the secretion, however, is oeeaaionally retained within 
the canal by various obstructions, when a nucleus is formed 
about which the cerumen gathers until the passage is uearly, 
if not entirely, closctl. Among the many causal factors that 
may be instrumental in the production of ceruminal plugs 
may be mentioned : inspissated secretion from the tympanum ; 
habitual or recurring hyperteniic conditions of the meatal 
lining membrane, which stimulate the glandular structures 
to hypersecretion ; congenital or acquire*! strictures of the 
meatus, which tend to retain the normal or perverted secre- 
tions within the canal ; a thickened condition of the cerumi- 
noHS matter ; the desquamations of eczema, diffuse external 
iititis, and other scaly conditions of the meatus; and various 
kinds of foreign bodies within the meatus. 

Symptoms.— -It is frequently observed that large collections 
of cerumen may remain within the external auditory meatus 
for many years without any inconvenience to the patient so 
lung as ^e plug does not rest against the membrana tympani 
and a passage is preserved between the cerumen and the 
meatal wall for the transmission of the sound-wavee. With 
occlusion of the canal a sense of fulness is experienced ; tin- 
nitus and deafness of varying degrees may ensue; itching, 
irritation, and even a piercing pain may be produced by the 
hardened mass, especially when the jaws are moved from side 
to side; condition of apathy, resonance of y*'^^^'^^* ^'^**^-> 
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nausea and vomiting, bleplmruspaam, and reflex cough are 
alao occasionaliy met. Putieuts will frequently make the 
stateiuent that the duluess of hearing appeared suddenly, 
which may be explained by the fact that the plug of cerumen 
was dis])]aced against the membmua tym]tani by an unusual 
movement of the head or the jaws, or the impacted d6bris 
became swollen through the imbibition of flnids intentionally 
or accidentally introduced into the c^nal. 

Diagnosis. — The sulyective syniptoms will often appeorj 
vague and indefinite, or of such a character as to mislead the 
physician ; but examination with the speculum will reveal 
the presence of a ceruminal mass, which may apjiear a light 
yellow or dark brown in color. By means of a probe its 
consistency may bo determined, which may vary from a soft 
greasy mass to a Imrd inspissated plug. Frequently it will 
be olwerved that tlie centre of the impacted cerumen is solid, 
possibly a foreign body, around which a softened layer has 
formed. Exosto.ws of the meatus covered with cerumen, i 
spissited purulent secretions from the tympanum, forei^ 
twdies of cotton or paper which have become darkened wil 
age, and dried clots of blood may be mistaken for a cenimi' 
nat mas?. 

Frognosis. — In uncomplicated cases careful removal of th< 
impacted eerumeu will be attended with complete restora- 
tion of the function and disappearance of the symptoms; but 
a guarded prognosis should always be made, as coincident 
affections of the membrana tympani, tympanum, or labyrinth 
may be jiresent, which after removal of the df'bris may be j 
attributed to the manipulations of the physician. T 

Treatment. — The most efiective method of removing thei 
ceruminal mass is by means of a forcible syringing of thei 
meatus with a warm alkaline antiseptic solution, which pro- 
cedure is not liable to injure the parts nor cause much dis- 
comfort, while the antiseptic solution will lessen the danger 
of infection of the tympanum should a previous or resulting 
[jerforation of the drum membrane exist. The current 
should he directwl between tlie mental wall and the impacted 
ceriiineti, m that the retivrning strcim will aid in the- 
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expulsion of the mass. When the plug is hard, it may be 
necessary to continue the syringing for some time, as it re- 
(juires an irabiljition of the flnirl to soften the matter siiffi- 
Hently for its removal. The quest ioiiable procedure of advis- 
ing the patient to make repeated instillations of an oily or 




alkaline solution info the canal for several days, with the in- 
tention of softening the debris before attempting its removal 
Ity means of the syringe, should not be empioyetl, as the 
resulting sweliing of the inspissated eerumen may damage the 
surrounding strnctnres, and infection may be carried to tlie 




tympanum, thi-ongb a perforation, by the ins(illed fluid. To 
effect properly the removal of the mass requires the use of a 
head-mirror to direot tiie light into the cannl, a lai^ syringe 
(Fig. 59), a pns basin (Fig. 60) or other receptacle, placed 
against the neck, under the auricle, to catwU \.W i 
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flow, and a towel or large napkin placed upon the patient's 
slioiilder and within the collar to protect the clothing. The 
solution to be used in the syringing should not be contami- 
nated by that which has Ijeen previously employe<l, especially 
if a perforation he suspected, but should l>e contained in a 
separate basin. Occasionally it may facilitate the removal of 
the plug of cerumen to employ a |>air of ear forceps (Fig. 61) o^, 




small curettes (Fig. 62); but great care should be exercised that 
the nioatal wall or the nienibrana tym]>ani be not injureil there- 
by. After the canal has been thoroughly cleaned, if there e: 



any irritation of the skin insufflations of boric acid may be 
made, and the meatus closed by a pledget of absorbent cotton^ . 
which should remain in the passage for a day or so to pre- 
vent the development of an inflammation within the canal or 
tympanum from undue exposure. 

FOREIGN BODIES. 

EtdologT. — From time immemorial there seems 
existed an inherent tendency in children to insert all obji 
whose size would ptirmit, into the mouth, nostril, and ex- 
ternal auditory meatus. In a playful or spiteful mood 
they frequently perform this operation upon each other, and 
•"ihnti't to the procedure with mintjipd joy and anticipatioD 
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until a resulting discomfort terminates the act. Buttons, 
beads, pebbles, seeds of various kinds, such a3 peas, beans, 
wheat-kernels and eoffee-beans, pellets of paper, cotton and 
leaves, pieces of matches, tooth-picks, and pencils are some of 
the objects that find their way into the youthful meatus. 
Insects of various varieties frequently enter the canal, with or 
without the knowledge of tlie patient, and become imprisoned 
by tlie ceruminal secretions or the numerous hairs oithe car- 
tilaginous meatus. If the membrana tympani be reached, a 
most distressing sensation is produced by the frequent 
attempts of the insect to effect its escape. In the adult 
foreign bodies usually obtain their presence within the audi- 
tory passage through accident or malicious intent. 

Symptoms. — As in the case of impacted cerumen, foreign 
bodies may be present in the external auditory meatus lor 
years without producing any disturbance in function or sen- 
sation. Frequently a layer of cerumen gathers aronnd the 
object, thus increasing its occlusion of the canal, and when 
this is sufficiently accomplished various .symptoms make their 
appearance. If the foreign matter be of such magnitude and 
irr^nlarity as to obstruct and irritate the meatus, the patient 
will complain of a sensation of fulness and pain, attendetl with 
tinnitus and an interference of hearing. Should the foreign 
body be a piece of wood, a bean, or any other substance which 
would swell in the presence of moisture, the resulting enlarge- 
ment wonld he productive of injury of the surrounding struct- 
ures and occasion a great amount of suffering. Various 
reflex phenomena may be produced through irritation of 
the trifacial and vagus nerves which distribute filaments to 
the meatal walls. Persistent cough, nausea and vomiting, 
epileptic attacks, and neuralgic conditions have been traced 
to this source, and relieved by removal of the foreign body 
from the canal. "With a sufficient irritation the lining mem- 
brane of the meatus becomes swollen, ulcerated, and extremely 
painful. Granulations may develop, which, together with the 
cederaatous condition of the meatal structures, may completely- 
close the canal and hide the foreign body from view, although 
a purulent discbai^ may escape from the lumen, feoawiax^ 
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involvements of the tympanum, labyrinth, mastoid, and men- 
inges fn)m an extension of the inflammation havfs been reported. 

Diagnosis. — By means of the specuhim and a guarded use 
of a probe the nature of tJie obstructing iKjdy can easily be 
determined. Its consistence, position, size, and form should 
be noted, as these features will demand attention in effect- 
ing its removal. When the offending body is situated deep 
within the canal, and especially if the parts be swollen, it 
will often be difficult to ascertain these facts. 

PrognosiB. — While in the majority of instances the presence 
of a foreign body in the meatus and its removal are not 
attended with any special annoyance or danger to the func- 
tion of hearing, it is well for the physician to be reserved in 
iiis statements, as there is no certainty of the conditions exist- 
ing beyond the obstruction, especially if the object has been 
in the canal for some time and the lumen be occluded, 

Treatment. — The method of removing a foreign body from 



the meatus will depend upon the consistency, location, size, 
and form of the substance. If it be not liable to enlarge 
by the absorption of fluids, the most pleasant and effective 
procedure will be a syringing of the passage with a warm 
alkaline antiseptic solution in the same manner as previously 
indicated in the removal of impacted cerumen. If the 
parts be sufGciently swollen to prevent its extraction, the 
canal should be kept as clean as possible by antiseptic 
irrigation and cold applications applied to the auricle of 
mastoid with a view to reducing the inflammation beibre^ 
making further attempts at displacing the offending body.' 
Should the syringe fail to effect its expulsion, various instra' 
mental procedures may be tried by means of forceps, U 
of wire, or hooks deftly placed around and behind the i 
stance with the intention of rolling or pulling it outwant*| 
wtioD should be exercised that the foreign body be not s< 
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I dentally forced inward instead, which wonld greatly compli- 
cate the conditioo. 

I If the removal be not accomplished bv any of these 

methods, operative interference offers the only means of ex- 
traction. No definite rule can be given to guide the physi- 
cian in determining at what stage recourse should be made U) 
the knife; but should palliative treatment fail to check or 
improve tke conditions present, the attendant is justified id 
advising an operation. This procedure consists of a series of 
incisions whereby the posterior part of the auricle and carti- 
laginous wall is separated from its attachments, and al^io at 
its junction with the posterior wall of the osseous jMirtlon, so 
that the posterior wall of the cartilaginous canal may be 
drawn outward and forward, when instrument^ delivery of 
the foreign body will be facilitated. If the body be impacted 
ill the bony portion of the meatui^, it may be necessary to 
chisel aiivay part of its posterior wall to reach the imbedded 
obstruction. 

When an insect enters the canal, it is best to terminate its 
tormenting stru^ies for liberation by instillations of an oily 
prejiaration, which will not only kill the intruder and furm a 
protective to the irritated lining membrane, but also facilitate 
its removal by syringing. The larvie of bhie-bottle flies are 
sometimes found in the meatus, especially in cases of neglected, 
offensive, purulent discharges from the tympanum or suppura- 
tive conditions of the external auditory ^meatus. If they 
reach the tympanic cavity through a perforation, it is difilicitit 
to dislodge them ; but the procedure outlined aliove will 
finally effect their displacement, espeeially if a few drops of 
petroleum or turpentine be added to the instillations, which 
will cause them to migrate from their abode out into the 
canal, from which they can be easily removed. 

QCESTION8. 

What are the coromim affections of the eiteraftl ear? 

Describe Ihe niairommtioQa of the aurii^le and tho external auditory 

What iBasebaeooQBcyst? its treatincnt? . 

What IB the differential diagnoeiB betneeu haniaMiina aun and peneboa- 
dritia auriclte? 
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What are tbe nsnal cuQseB of impacted uerutu en, audhow is it befit remoTed} J 

Name the vftrious fDrma uf foreign bodies that uiaybe fouod in the extemol J 

aaditor; meatus. 

DiscUBB the different methods of tbeir removal. 

Why should the physician give a guarded pTognods in coBes where im* | 

' ' r other foreign budiea have tiiated in the canal for ec 



CHAPTER IV. 

DISEASES OF THE MIDDLE EAR. 

Claasiflcatitm. — Cod side ruble differences of opinion as to the J 
proper anatomical subdivision ol' the middle ear and the clasd-j 
fication of its diseases obtain among writers; but inasmucKJ 
as the inner surface of the membrana tympani, tj'mpanuoi^l 
mastoid process, and Eustachian tube is invested by a coa- f 
tinuous lining mucous membrane, by means of which inflam- 
matory conditions of one part usually extend to and involve 
those remaining to a greater or less degree, and as the condition 
of all exerts some influence upon the transmission of sound, it 
seems productive of lucidity to consider the afFections of all 
these subdivisions under the above heading, as outlined in 
the opening chapter. Other questionable classificatione will 
be indicated in the succeeding discussion. 

INJTJRrES or THE MEMBEAKA TYMPAHl. 

The drum membrane is frequently tlie recipient of injurieSI. 
which are produced ty either a traumatic force or disturbanqj 
of the atmospheric pressure exerted upon the outer or i 
surface of the membrane. 

Lesions. — Traumatic lesions usually result from the i 
dental or intentional introduction of foreign bodies or i 
stances into the external auditory meatus, when abraEnoi 
ulcerations, perforation or rupture of the membrane may be pi 
duced. A bougie introduced into the tympanic cavity thronn 
" ■ loAian tube may also accidentally injure the met 
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brana tympani. The nae of matches, tooth-picks, hair-pins, 
oar-spoons, and various other objects to scratch the canal or 
remove the cerumen, as employed by the laity, forms a pro- 
lific source of direct injury to the lining of the canal and the 
raembrana tympani. The utmost precaution i^hould be ob- 
served by the physician in the use of instruments within 
the meatus, as very distressing forms of lesion may result 
from an accidental manoeuvre on the part of the patient or 
the operator while performing instmmental maoipulationii in 
the region of the drum membrane. The position, form, and 
cstent of injuries in this structure are variable, <lependiug 
upon the direction of the canal, the character of the pene- 
trating object, whether it be pointed, blunt or sharp, rigid or 
flexible, smooth or roughened) ; and the force with which it in 
applied against the membrane. 

Symptoms. — Coincident with instrumental wounding of the 
memhrana tympani a loud, rumbling Bound is heard, accom- 
panied by a sharp, piercing pain. Nausea, vomiting, diaei- 
ness, tinnitus, and deafness, or an una)nsci(jUHneHS which 
terminates the agonizing scene, may ensue. Afl«r a time, 
depending upon the extent of the injury, the Hyniptomn will 
abate ; but with the development of a reactive inflammation a 
throbbing pain and harassing noise add to the disotmfort of 
the sufferer. If a perforation or rupture lias resulted, with 
an infection of the tympanum, a painful, suppurative con- 
dition of the middle ear may ensue and prolong the condition 
for several weeks, with a tiossible secondary involvement of 
the mastoid process. If the abrasion or perff>ration of tlie 
membrane be small, however, in the absence of infection resolu- 
tion will occur within a few days, with little or no alteration 
of function ; but with lai^, irregular ruptures, permanent 
openings through the drum membrane are liable to remain, 
which, together with the formation of cicatrices and adhesions 
within the tympanum, may impair the hearing markedly. 

Bnptoie of the Membrana Tjrmpani. — Fractures of the 
cranial bones which extend into the external auditory meatus, 
sudden condensation of the air upon either si<ie of the drum 
membrane, and the hyperfonnatlou of fluids ■w\tK\ttS.\\fe'«s'ia? 
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panum are additional factors in the production of ruptures of 
the inembrana tympani (Fig. 64). The former may result 
from blows received upon the mastoid, temporal, or iuferidr 
maxillary bmes, when, if the fractures involve the labyrinth 
or cranial cavity, a serous fluid may escape from the meatus, 
tog;ether with a copious hemorrhage, which indicates a most 
uufavorable prognosis for the restoration of function, if not 
for the patient's life. Suppuration may later add to the com- 
plexity of the condition. Ruptures resulting from a sudden 
cliange of air pressure may be caused by a slap or box on the 
auricle, impaction of a surf-wave, the proximate discharge of 
a cannon or gun, or the condeusations and rarefactions inci- 

EiQ.64. 







dent to the inflation of the Eustachian tube, and the nse of i 
the pneumatic massage otoscope in the meatus. In the latter f 
inatances the accident is usually traceable to a weakened c 
dition of the membrane, due to the presence of atrophU] 
areas, calcareous deposits, or cicatrices. It is well, thererore^ 
always to examine the membrana tympani carefully befon 
employing the foregoing procedures, as the physician majH 
thereby avoid an embarrassing accident. Perforation aitm 
rupture of the drum membrane, frequently attendant opon^ 
seropurulent inflammatory conditions of the tympauam^, re- 
sults from an imprisonment of abnormal secretion, which 
finally forces its way through the path of least resistance, 
the inSamed inembrana tympani, to the external auditory ■ 



INJUJilES OF TUK MKMBRANA TYMPANI. ISi) 

meatus. The ap[)«Anincc of a nipttired membrane result- 
ing from nnninflaramatory causes will vary greatly, depend- 
ing upon tlie method of produi'tion, its looatiou and size, 
but in general they are situated iu tbe antra-iufenor quad- 
rant, midway between tbe centre and periphery of the mem- 
brane, rai'ely extending tbe whole distance. In size it may 
present an elongated slit with the clean-cut edges slightly 
or markedly sepai-ated. Adhering near the edges of the 
wound may be noticed darkened reddish areas of coagu- 
lated blood. Through tbe gaping rupture the grayish-yellow 
mucous raembrauc of the normal tympanum may bo seen, 
while running from the periphery inward a ftw congested 
bloodvessels of the membryne may be noted in the affected 
quadrant. Inflation of tbe Eustachian tube produces a char- 
acteristic blowing or whistling sound &a the air escapes through 
the perforation or rupture of the drum membrane. Tiie per- 
forations incident to inflammatory conditions of tbe tym- 
panum will receive further consideration under that subject. 

It may not be amiss to add that injuries of the membrana 
tympani frequently present a medicolegal aspect, especially 
if a perforation or rupture has been sustained, when the phy- 
sician may be called upon to testify as to the impairment of 
audition. In general, if there be no involvement of the tym- 
panum from infection or the labyrinth from concussion, and 
the rupture be moderate in ext^t, the opening will close in 
the course of a few days with little or no disturbance of func- 
tion. A moderate-sized permanent opening through the 
drum membrane does not of itself materially affect the ca- 
pacity for hearing, although tbe laity usually consider it 
otherwise. 

As r^rards the treatment of perforated iiunries, it is best to 
allow Nature to talce ber course, as attempts to clean tbe 
meatus or apply antiseptic measures to the wounded mem- 
brane may be the means of carrying infection into the tym- 
panum. For this reason, therefore, syringing of the canal 
or instillation of drops should not he employed. A pledget 
of absorbent cotton is loosely placed iu the canal to protect 
the wound from external influences and take up any fluid 
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that may be formed. If an inflammatory condition of the 1 
tympanum should ensue, its treatment would be that of an , 
otitis media. 

TWPLAMIiTATTON OF THE MEMBBANA TYMPAin. 

Pathological alterations of t!ie dnini niumbrane occnr either I 
a,sa primary affection of the meraljrane or secondary to in- [ 
flamraatory conditions of the meatus and tympanic cavity, I 
tlie latter being the more commonly observed form. 

STnoiiym. — Myringitis. 

EtiologT. — The condition frequently appears as an idi(^-l 
pathic affection. It may be noticed coincident with a naso-l 
pharyngitis; following an unusual exposure to a cold draft-1 
upon the ear ; cold baths, douches, and sea-bathing are occa- 1 
aional causal factors ; instillations of various irritating and I 
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caustic substances into the meatus are usually followed V>y a 
primarj- inflammation both of the membrana tympani and 
the lining meatal structures. Traumatic lesions frequently 
extern! tlieir inflammatory borders well into the surround! 
membrane. 

Pathology. — The first evidences of a myringitis (Fig. 
are shown by a slight iujection of minute vessels nmniu 
from the periphery towanl the centre of the membrane an) 
coalescing with those which course along the region of I 
long haaale of the malleus. As the inflammation develo] 
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the bypersemia becomes more marked until a diffuse or 
striated flush envelops the whole surface of the drum mem- 
brane and involves the contiguous dermal kyer of the meatus. 
Coincident with the development of the hypenemic condition 
a serous infiltration of the epithelial layer, accompanied by 
ecchymotic areas or the formation of clear, transparent vesi- 
cles, may be observed, which gives the membrane a dull, 
lustreless appearance, excepting where the pearly vesicles are 
situated. In the course of a few hours the vesicles disappear 
by absorption or rupture with a discharge of the serous 
contents, wiiich may later become sanguineous in character, 
leaving a ra^ed excoriated surface behind. Abscess and 
ulcerations of the membrane sometimes result from the vesi- 
cles, though this is a rare complication. 

Sjrmptoms. — With a moderate inflammatory condition the 
symptoms are not specially marked ; a varying amount of 
pain, sen.sation of fulness or pressure, some tinnitus, and little 
or no disturbance of hearing. In marked cases, however, 
eapecialiy if attended with the formation of vesicles or deep- 
seated abscesses, the pain becomes intense, particularly at 
night, and may continue with intermissions for several days. 
An ordinary case of myringitis usually terminates in reso- 
lution within the course of a few days, with complete cessa- 
tion of all symptoms. 

Diasnosis. — A primary myringitis can be confounded only 
with the secondary form, which results from an inflammatory 
condition of the tympanum, but tiie absence of marked pain, 
with little or no disturbance of audition would indicate a 
simple inflammatory condition of the membrane. In an in- 
volvement of the membrane resulting from an inflammatory 
condition of the middle ear, however, the hearing would be 
considerably impaired by the presence of a fluid transudate, 
which mechanically interferes with the transmission of sound. 

PrognosiA. — As previously indicated, the termination is 
usually favorable, resolution occurring; within a few daj's. 

Treatment. — As the symptoms are usually not marked and 
the course of the disease is limited, little or no interference 
with Nature's course is necessary; but it might be well to 
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syringe the canal with a warm alkaline antiseptic solution to 
nd it of infection, and after drying insert loosely a pledget 
of cotton in the meatus. If the membrane becomes ulcerated, 
insufBations of boric acid may l>e made upon the surface. 
Abscesses or persistant vesicles may be emptied by paracente- 
sis, care l)eitig taken that the instrument does nut pass through 
the whole membrane, as an infection of the tympanum might 
rei^ult. 

INFLAMMATION OF THE EUSTACHIAN TUBE. 

Synonyms. ^ — Eustachian tubal catarrh and salpingitis. 

Etiology.— This affection of the Eustachian tulie occurs 
an acute or chronic disorder. The most frequent cause of a 
congestion or inflammation of the tubal lining membrane is 
an acute corysa or acute nasopharyngitis. In the exanthemata 
of cliildliood tutial obstruction result-s from tlie secondary 
involvement of the nasopharynx. Abnormalities of the nasal 
or pharyngeal cavities which interfere with proper re^ra- 
tion, such as adenoids in the vault, enlarged turbinates, septal 
deviations an<l spurs, hypertruphied follicular tonsils, irri- 
tating solutions or substances which may reach the Eustachian 
oriiice, injuries from instrumentation, and impairment of the 
general health may be observed as causal factors iu the pro- 
dtiction of tubal obstruction. 

P&thology. — As the mucous membraue of the Eustachian' 
tube is continuous with that of the tympanum and nasopliar-' 
ynx, inflammatory conditions of the latter frequently extend 
not only to the tulal lining membrane, but occasionally reack 
the tymjianic cavity. Within the tube the mucous membrane 
may present simply a hypenemic or injected condition, or a 
true inflammation may develop therefrom. In the latter il 
stance the membrane becomes swollen and pnfly, the lum< 
of the passage is markedly decreased or obliterated, transnd 
tion of a fluid adds to the flabby condition of the macoiu 
membrane, and finally a thick, glairy, tenacious secretioD 
completes the occlusion of the tube. As the cartilapnoue Wt- 
""' — of the canal is the more vascular, the above-menf — ~^ 
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pPOoesB is usually confined to that region. Witb the closure of 
the Eustachian tube the atmospheric pressure within the tym- 
panum 19 reduced through the rapid absorption of the con- 
tained air, which causes the menibrana tympani and ossicular 
chain to be forced inward by the greater atmospheric pressure 
from without. If tiie tubal obstruction remains sufficiently 
long, the drum membrane will become so retracted as to rest 
in contact with the promontory of the inner tympanic wall. 
Later, a congestion of the tympanic vessels may occur with 
the formation of a serous transudation, which may completely 
fill the cavity and exert an outward pressure upon the mem- 
brana tympani. 

Brmptoms. — Coincident or following the development of 
an acute inflammation of the nasopharynx the patient may 
experience a sensation of fulness, numbness, or pressure in 
the meatus, which he may try to remove by inserting the 
finger into the canal and suddenly withdrawing it in such a 
manner as to create a vacuum. Occasionally sTiarp or dull 
intermittent pains may be noticed within the tympanum or 
pharyni. Tinnitus, high-pitehed in cliaracter, is usually 
present. Impairment of audition, which may be very marked, 
mental and physical torpidity, a feeling of numhnese about 
the aural region, sensations of dizziness, resonance of the 
patient's own voice, and a snapping sound while swallowing 
characterize the usual Hue of symptoms. Upon inspection 
of the membrana tympani it will be observed that the mem- 
brane is'retracted or bulged inward to a greater or le.ss extent, 
depending upon the duration and eompleteness of the tubal 
obatniction. The lower end of tlie malleal handle is drawn 
inward and backward (foreshortened), so that the antra-in- 
ferior surface of the drum membrane appears broader than 
usual. The short process of the malleus is particularly promi- 
nent, as are also the anterior and posterior folds of the mem- 
brana flaccida (Pig. 66). The cone of light is displaced, dis- 
torted, or ab.sent. With inflation of the tympanum the re- 
traction disappears (Fig. 67), and the function of audition is 
in-stantly restored, the sensation of fulneai and numbness dis- 
appears, and the patient experiences a feeling of huQ^awc] \ 
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but after a time the sjmptoniM gradually return through the 
absorption of the air within tlie tymjiauum. 

Diagnosis. — Tliia condition is diagnosed by the presence of 
the foregoing characteristic symptoms and the complete resto- 
ration of hearing attendant upon inflation of the tympanum. 
If little or no improvement of audition follows the inflation, 
however, an inflammatory or catarrhal condition of the tym- 
panum is indicated. Functional examination would show an 
elevation of the lower limit, together with a diminution in the 
duration of air conduction. If only one side were affected, 
or the two unequally imjialred, Weber's test would be heard 
louder in the one more seriously involved. 



1 




PrognosiB. — An acute salpingitis dependent on an acute in- 
flammatory condition of the nasopharynx will usually disap- 
pear spontaneously as the etiological affection improves ; when 
the tubal obstruction becomes chronic, however, through fre- 
quently repeated attacks, the termination often is questionable. 

Treatment. — Attention should be directed to the local tubal 
trouble, the causal conditions, and any predisposing systemic 
disorder, to effect a rapid and permanent resolution. To 
restore the hearing, quiet the harassing noises, remove the 
abnormal sensations about the ear, relieve the patient from 
his mental gloom, and quell the disturbances of equilibrium, 
repeated inflations of the tympanum offer a panacea. Either 
foIitzerizatioB or catheterization may be employed for this 
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purpose. Occasionally a marked gtenosis of the tube is encoun- 
tered, which can not be overcome by either the air-bag or 
catheter, and ia liable to become chronic. In this condition 
recourse may be made to the bougie — whalebone or cellaloid 
— (Fig. 68j, which is introduced into the orifice of the Eu- 



EustscIiliiQ bougie. 

L catlieter, and very gently forced 
until the obstruction is encountered 
Great care i^hould be exercised in this 
PUS membrane be injured, when a subse- 
quent inflation might result in an emphysema of the adjacent 
tissue. In the chronic form of tubal stenosis graduated sizes of 
the instrument are employed until the stricture is suiBciently 



stachian tube through 
upward through the cam 
and passed if pos.sible. 
procedure lest the t 



Fig. 69. 




itbeler attached. 



dilated to permit normal aeration of the tympanum. Stimu- 
lating vapors of alcohol, ether, chloroform, or tincture of 
benzoin may be applied to the lumen of the tube by means of 
the air-bag, or preferably the catheter, with vaporizer attached 
(Fig. 69). 
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Aa to tlie treatment of the nasopharynx, this is always 
inilicated if there be any pathological conditiona preaent, 
either in the acute or chronic form, which may be instru- 
mental in the production or prolongation of the Eustachian 
iuvolvement. Free nasal respiration should be obtained by 
medicinal or surgical procedures, aa may be indicated. In the 
acute forms of nasopharyngitis much can be accomplished by 
the judicious use of a warm alkaline antiseptic spray, fol- 
lowed by local applications of mild solutions of cocaine, or 
preferably adrenalin, to the swollen inferior turbinates, after 
which a bland antiseptic oily spray may be applied to the 
nasal cavity as a protective. The writer frequently swaha 
the pharyngeal orifice of the Eustachian tube with an adrenalin 
solution (1 : 1000), whicli is applied by means of an appli- 
cator, followetl by nitrate of silver solutions (4 or 6 per cent). 
In the chronic forms of salpingitis, the nose and i)harynx are 
frequently the seat of pathological conditions which interfere 
with proper nasal respiration, thereby inducing a congestion 
of the tubal structures or mechanitally obstructing its lumen. 
For the treatment of adenoids, enlarged turbinates, septal 
deviations, tonsillar affections, and disorders of the mucous 
membrane, the reader is referred to the discussion of these 
subjects elsewhere. Any predisposing systemic disorder should 
receive its appropriate treatment as indicated in works upon 
general therajwatic^. 

INTLAMMATIONS OF THE TYMPANUM. 

Introductory to the consideration of this subject, it may 
simplify its conception to note that inflammatory diseases of 
the tympanic cavity occur either as catarrhal or porolent dio- 
ordera. The former, which ajipear in an acute or chronic 
form, are characterized by a thickened, infiltrated condition 
of the mucous membrane, with a serous transudate or a hyper- 
i'ormation of its normal secretion, resulting from either a 
simple hyperemia or true inflammatory involvement of lbs 
lining membrane ; while in the latter conditions the reactive 
phenometm extend to the dwpcr structures, produce a more 
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or less violent engorgement and swelling of the mucous layer, 
and terminate in the formation of a mucopurulent or purulent 
secretion, which may pursue either an acute or chronic course. 

ACUTE CATARRHAL OTITIS MEDIA. 

Synonyms. — Acute catarrhal ioflumraation of the niitl(!le 
ear ; Otitis media caturriialii^ acuta ; Otitis media serosa. 

EtiologT. — Suddeu changes iu the atmospheric conditions, 
acute coryza, acute pharyngitis, influenza, the acute exanthe- 
mata, stenosis of the Eustachian tube, extension of infection 
to the tympanum from acute or chronic catarrhal conditions 
of the nasopharynx, adenoids in the vault, stenosis of the 
nasal cavity, introduction of fluids into the tympanum while 
gargling, bathing, employing the nasal douche, or violently 
blowing the nostrils, and general debility resulting from 
various systemic disorders, may singly or combined act as 
factors in tlie production of an acute involvement of the 
middle ear. 

Pathology. — With the development of an acute tympanitis, 
the snperflcial structures become more or less injected or 
hypenemic, accompanied by a swollen, infiltrated condition 
of the lining mucous membrane. A serous effusion, mixetl 
with a hypersecretion of the mucous glands, soon fills the 
cavity with a thin, watery fluid, or a thick, turbid secretion 
which macerates the mucous membrane and holds in suspen- 
sion the desquamated epithelial cells. Owing to the numerous 
folds or red u pit cations of the mucous lining, the process is fre- 
quently confined to the attic, while the remaining part of the 
cavity ia unaffected. The inner layer of the membrana tym- 
pani becomes involved in the inflammatory condition of the 
tympanic space, which weakens its resistance through the jiroc- 
esa of maceration and desquamation. With an extension of 
the infiltrati<m to the fibrous layer, the membrane becomes so 
devoid of strength as frequently to rupture under the excess- 
ive preMure of the tympanic secretions. The inflammatory 
process of the tympanum usually affects the lining membrane 
)>rocess, to a greater or less extent, tUrou^ t.W, 
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MiY^'^Y^^ii^^rt //f ai^iti/><v anri UBii^ •HisuMQ rf |Riiii. If the 

^^^i^itf fff^rttr* \u a 'i-i*^- '^ rymp<#-/«it* wkjoM ^enn to iiidi> 

/i*IUr iImt ^ff*-;*^pfit', <ff a v^rTv z^i^^ €<>od^:«. as they aie more 

fifS^fSc^A %\$^u t\¥f^z ti.r»iatly obrrrrv^d in the adnh. Since 

i\^. ifMiJ/Ur fr<r*f|iM^tly rkv^rlop* at nigfat. the little snS^er 

^f\i^^r>, r^r*!!^-^, rolling tl»e Ik^ tV.-m ^ide to side and diiow- 

Jr»j( tti'r ftim»i^ airril^^y tAffAix. Sr/metimes the hand will be 

H\f\p\M u, lUi: jaffV:rrt/r<l r^on ; bat nsoally this is d<Mie in 

Mi/'li » umufwr a^ not to attra^a the anention of the phvaoian 

Ut i\u*. w?at of tli^r (jain. A rrr^ncrimitant profuse perspiiation 

W»^^r«iw^I puWj-rat^;, and .sudden riiie of teni|>eratare, ranging 

frmn U!2' Ut 104' F,, giv^' a clue to the severity of tbeaffec- 

iJon J \mi ihr; altijndant i« frecjuently none the wiser until a 

miuum'rttun din^fliarge e^-ajK^s from the external auditory 

ntHiiUH wjveral houn* later, to the astonishment of the unsns- 

\H*Hhni^ oliH^'rvern. This is usually followed immediately bv 

a cAmMiiutu of all the HymyUyms. The patient becomes quiet, 

drojm off U^ nhjcp, while the temperature gradually returns to 

or tmiV tlui normal jKnnt. In the adult, however, owing to 

th<? ii^rmU*T YiiMHUximt of the membrana tympani, perforation 

of tlic in<!rnhran(; docH not occur as soon or often as with the 

youUifiil Miil)j('ci. If tlie retained secretions be not liberated 

from tho atrium, tlu;y are liable to fill the attic and then 

oxtoud to the ptH'umatic spaces of the mastoid process. When 

tliin occurH \\w. pati(mt experiences a sensation of fulness, pain, 

Hwclliuj^, and tenderness in that region. Constitutional dis- 

turbanecH, more or 1(;hh pronounced, usually make their appear- 

/UW(* nt thiH linje. Tb^ patient feels exhausted, both mentally 
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iintl phyaically, which is probably due in great measiue to 
loss of sleep and rest. 

The character of the discharge varies greatly, not only in dif- 
ferent individuals, but in the same patient from time to time. 
It may be a clear, serous fluid, or a thick, turbid secretion, 
which may stop the opening in the drum membrane and pro- 
duce a return of all the symptoms. An intermittent flow 
of the dii^harge is usually traceable to this cause, although 
it may be due tn a reparative process in the perforated mem- 
brane. A sudden arrest of the discharge is usually indica- 
tive of an obstruction to its escape from the tympanum, and 
should always be regawled an an unfavorable symptom, which 
demands a careful investigation, as otherwise great damage 
may result. By an infection from the meatus the catar- 
rhal form of otitis media may be changed to a purulent 
inflammatory condition, which is, indeed, an unfortunate 
occurrence. 

Fhsrsical Ezaminatioa. — With the advent of the affection 
the membrana tympani may first show a condition of retrac- 
tion due t^) t!ie stenosis of the Eustachian tube. The ves^iels 
about the long handle become injected and the hypenemic 
area of this r^ion gradually merges into the normal 
periphery. The short process stands out prominently, and 
the lower folds of the membrana flaccida generally present a 
greater degree of hyperiemia than the vibrating portion, 
traceable to the greater vascularity of the attic with its 
numerous folds of the raucous membrane and thick, spongy 
substructure of connective tissue. Later the whole surface 
of the drum membrane becomes reddened, the hypenemia 
extending even to the lining of the meatus, being esjieoially 
marked in the posterosuperior wall where the membrana 
tympani seems to merge into the meatal epithelial layer. As 
the fluid forms in tlie tympanic cavity, the drum membrane 
assnmes an mdematous, lustreless condition and may begin to 
bulge outward, especially in the posterior portion, from the 
excessive pressure of the retained morbid secretions. The 
epithelium finally becomes so macerated that it is desqua- 
mated as a whitened debris. This process, togetKet ^\1\\ lik 
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Himilar affection of the inner muoous layer, greatly lesseos tliel 
resistance of the tympanic membrane, and thiia fevors ihe I 
pro<liiction of a rupture or perforation. I 

When the membrana tympani yields to the (Jisruptive force | 
of the tympanic fluid, a inu«x>serous discharge escapes from I 
the meatus or forms a yellowish incrustation within the cnnat I 
through evaporation of it« watery constituents. If an 
flation of the tympanum were now performed, the air would I 
escape from the perforation with a liissing, bubbling sound, I 
or if the secretions had all flowed from the tympanic cavity, \ 
the note would be sharp and whistling in character. The ] 
site of the perforation may be located by a small hemor- 
rhagic area, which is usually diflerentiateil with ease from the ] 
rest of the altered membrane. 

Functumal Tests. — As a rule tlie diagnosis is so evident and iJ 
the necessity of treatment so urgent that the physician does J 
not burden the patient in making these tests, aidde from! 
noting the degree fif impairment in audition. This will be | 
found fo be more or less reduced ; a vibrating tuning-fork 
placed upon the vertex of the skull is heard more distinctly 
on the affected side ; air conduction appears markedly re- 
duced ; the lower tone limit is greatly elevated, while the | 
upper is normal or but slightly reduce*!. 

Diagnosis, — This is not difficult when the symptoms of fill- J 
ness within tlie tympanum, rapid impairment of function, , 
tinnitus, and aural pain are supplemented by the reddened con- 1 
dition of the membrana tympani, the existence of a horizontal I 
line across its surface, which indicates the height of the re- I 
tflined secretions, a bulging in the posterior or superior per. I 
tion, or the evidence of a perforation, attended by a mnco- I 
serous discharge within the meatus. The only condition with ' 
which this may be confounded is an acute purulent tympan- 
itis, which can be differentiated only by the character of the 
discharge as it escapes info the meatus from a spontaneous o 
artificial rupture of the membrana tympani. 

Prognosis, — The termination of a simple, uncomp1icatech,| 

acute catarrhal process is generally favorable, esjiccially witfrl 

who enjoy a heuUhl'ul, hygienic mode of living, and] 
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when an early disyippearance of the secretions Is eifected 
through tibsorption, spontaneous perforation, or incision of 
the membrane. When removal of the fluiii is delayed, 
the process may become chronic through repeated attacks, 
:in(l iissump eitlier a hypertrophic or prolii'eralivo condi- 




1 of cicatricial bands or a thick- 
mbrane, the mobility of tiie ossi- 
vith a resulting impairment of hear- 
ing, which is more commonly observed in the purulent type 
of involvement. Obstinate stenosis of the Eustachian tube, 



tion. With the formatio 
ening of the mucons m< 
cles becomes restricted. 




chronic nasopharyngitis, affection of the labyrinth, old age, 
the existence of systemic ilisorders attended by debility and 
iinsemia, and the excessive use of alcohol are regarded as 
unfavorable conditions. 

Xreatment, — If the pain be particularly marked and ( 
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stitutional symptoms be evident, the patient should be put to 
bed, a saline cathartic given, and an opiate administered to 
control the pain, although the physician should be careful 
that the drug does not conceal a grave condition, as the 
symptoms may be entirely masked thereby. The abstraction 
of blood by means of the natural, or preferably the artificial, 
leech and cupping (Figs. 70 and 71), applied in front of the 
tragus, is often abortive in the early stage. Dry heat in the 
form of a hot-water bag may also be used with benefit in 
lessening the pain. Should the nasal cavity be obstructed by 
a swollen condition of the mucous membrane, the stenosis 
may be relieved by first cleansing the passages with a warm 
alkaline spray, applying a cocaine or adrenalin solution to 
the parts by means of an applicator or spray, followed by a 
bland, oily nebula or spray, which would serve as a protec- 
tive to the membrane. In case a pharyngitis be present, a 
mildly astringent gargle should be employed, or sprays may 
bo used instead. 

When nasopharyngeal inflammation is present, the Eusta- 
chian tube usually becomes involved from an extension of 
the process, evidenced by a retraction of the membrana tym- 
pani, which conditions may be ameliorated by inflation of 
the tympanum, together with the treatment of the nasophar- 
ynx indicateil above. If after twelve to twenty-four hours 
the condition has not shown improvement, the canal should 
be syringeil with a warm antiseptic solution (the writer pre- 
ferring carbolic acid (1:40) on account of its ansesthetic 
pwperties), and an incision of the drum membrane made in 
the {H)stm-inferior quadrant or at the point of bulging, 
which will frequently obtain in the membrana flaccida. The 
canal should l>e cU^seil with a bit of absorbent cotton or a strip 
of gjiuze, which will serve as a protective and also take up the 
disohargi\ The secretion should be removed at least once 
daily by syringing ; by use of the applicator, or instillations 
of warmoil hydrogen peroxide ; the meatus drieil ; boric acid 
insufflations made ; and the cotton or gauze replaced. The 
cleansing of the jvarts should not be intrusteil to a layman, as 
infection of the tympanic cavity is liable to occur thereby 
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and add greatly to the seriousness of the t-ondition. As reso- 
lution takes place, inflation of the tympanum should be prac- 
tised to prevent retraction of the drum membrane and in- 
ternal adhesions. So marked are the (^saation of symptoms 
ami improvement of audition following an incision of the 
raeinbrana tympaoi that the writer is partial to this method 
of treatment. In the course of a week or so the dischat^e 
usually ceases, the injection of the mernbrana tympaui dis- 
ap^iears, and the function of hearing gradually returns to 
normal, providing no complications be present. 

CHRONIC CATARRHAL OTITIS MEDIA. 

STUon^rms. — Clirouic catarrh of the middle ear; Chronic 
tympauilis; Otitis media catarrhalis chronica. 

Etiologr. — The causes of a chronic catarrhal involvement 
of the middle ear are similar to those which are productive 
of the acute form of otitis media, but a chronicity of the dis- 
onler usually obtains only with prolongation or frequent 
repetition of the etiological conditions. Chronic catarrhal 
affections of iho nose or tliroat, stenosis of one or both nostrils 
by the presence of (tolypi, aeptnl deviations, or hypertrophittl 
turhinatfis, adenoids in the vault, enlarged faucial tonsils 
which may mechanically cause a stenosis of the Eustachian 
oanal, the frequent taking of colds, and the deleterious e£fects 
of a changeable climate are the common causes of this afiec- 
tioD. A delayed resolution of an acute catarrhal tympanitis 
predisposes to the chronic condition. An improper action of 
the levator or tensor palati muscles through paralysis or other 
oanses may lead to involvement of the tympanum by impro|jer 
ventilation. General disortlers which impair the health, ex- 
cessive u,se of alcoholic drinks or tobacco, and hereditary 
predisposition also play a r6te in Hie production of this catar- 
rhal state. 

Fatiiologjr. — Chronic catarrhal otitis media occurs in two 
forms, either as a hypertrophic (secretive) or hyperplastic 
(sclerotic, adhesive) catarrh of the middle ear. In dironic 
hypertrophic otitis media, which ia thfe eoTfitaoti V'j'S;^ 'j'^ 
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involvement, the pathological alterations consist of a thick- 
enwl vawnlar condition of the tympanic mucous membrane, 
wliieh, in the early staj^e, is due to a venous congestion, but 
later to a true hyiK^rtropliy of the tissue elements. A fluid 
exudate, resultinfr t'l-oni either a hypersecretion of the per- 
vert('<l mucous glands, a transudation from the bloodvessels 
<►!' the cn^rorjrrd lining' membrane, or a mixture of both, soon 
makes its appcanuicc as a chanieteristic feature of this condi- 
tion. Th<i w'crction may nearly fill the cavity and remain 
iiKlelinitely or disiipjn'ar periwlically through absorption or a 
h'ssened activity of tlic exciting cause. The inner surface of 
the nu;mbrana tympani also assumes the [lathological changes 
of the tympanic lininjr membrane, the middle or fibrous layer 
be(M)mcs thickened, and occasionally atrophic areas or deposits 
of calcareous matter occur therein. On account of a similar 
hyi)crtrophi<*- ])rocess in the mucouH lining of the Eustachian 
tube tlu^ canal becomes chronically stcnosed, the tympanic 
<^on<::esti<)n increased, and th(» drimi membrane markedly 
retracted, so that it frecpiently lies in contact with the promon- 
tory, to which it sometimes becomes adherent, although not 
so often as in the sclerotic form to be described shortly. 
With prolongation in i\w duraticm of retraction, the tendon 
of the tensor tympani frecpiently becomes shortened, so that 
inflation of the tymj)anum produces little or no change in the 
contour of the membrane. The presence of the tympanic 
secretion and thickened condition of the mucous membrane 
about the articulations of the ossicles and the intratympanic 
ligaments, together with the retraction of the drum membrane, 
so restrict the mobility of the ossicles that the function of 
audition is more or less impaired. Involvement of the 
labyrinth, which might occur through extension of the proc- 
ess to the cochlea, is fortunately a rare condition, although 
it sometimes a])pears in cases of prolonged severity. 

Fn chronic hyperplastic otitis media the hypertrophic 

mucous membrane of the preceding condition is gradually 

replaced by an atrophic fibrous tissue, in which the secreting 

■'^ands frecpiently are destroyed, thus constituting the so-called 

catarrh of the middle ear,'' or otosclerosis. Running 
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through the exudative dSbnri of a. former typertrophic state, 
connective-tissue liantls are f(jruie<l, which ramify in various 
ilirectioDS across the tympanum aud iuvolve the ossiclus 
(Fig. 72). The membrana tympaui gecondaria in the fenestra 

Fid. 72. 




Bi, tympanie tnembmne; on, aiinuluB tfiirtinonus; 

netvc; h, (/, (i", uewly formud conoeclJve.dBBue brldgea in tho tympuiiic cavity: 
I, f. l", spacefill thsLympaniucAVlt; Gjimed by these membmnouBbBniie. (I'olllxer.l 

rotundum, the foot-plate of the stapes in the fenestra ovalis, and 
the tissues about the ossicular articulations become involved in 
the adhesive, sclerotic process, which frequently terminates in 
complete ankylosis through the deposition of calcareous matter, 
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with serious impairment of audition. The fibrous bridges, 
adhesions at the joints, and sclerotic alfection of tiie inuciiuH 
folds and ligaments, especially in the atlic, distort the position 
of the ossifies. So long as the foot-plate of the stapes be not 
immobilisod, and the labyrinth be unaffected, the hearing may 
be preserved, but unfortunately these structures become sooner 
or later implicated in the general sclerosis, with a corre- 
s)>ondiDg degree of deafness. In some instances the mem- 
brana tympaui becomes thin, with marked atrophic areas, and 
is held in a retracted position by internal adhesions, especially 
to the promontory. As the Eustachian tubal mucons mem- 
brane shares in the tympanic alterations, with a resulting 
undue patejicy of its lumen, the tympanum is thus subjected 
to a liability of infection and traumatism from the use of the 
nasal douche, the act of sneezing, and the blowing of the nose. 
Symptoms. — In both the hypertrophic and hyperplastic 
forms of chronic otitis media the first indication of involve- 
ment is usually evidenced by an impairment of audition, 
which sometimes comes on so insidiously that the unfortunate 
individual is oDea unaware of his afBiction until a marked 
alteration has occurred. Frequently in the hypertrophic con- 
dition there will be periods of exacerbation, when the hearing 
will be seriously lowered, foUoweil by an improvement as 
reM>Iution occurs, but after a time the fimctiou does not return 
to normal because of the patholc^cal alterations. Id the 
hyperplastic form, buwever. the involvement is usually pro- 
givtsive, with few or no intermissions of improved uiditKMi. 
A harassing noise — hissings blo«'ing, ringing, or whistling in 
character — usually aocompantes both forms of this disf»a«'. 
In some instances' this tinnitus occurs periodically, while in 
others the sounds are so incessant and diflressii^ that tiie 
patient not only wearies of the constant din, but sometioKS 
contemplates tvst in saicide. These subjective soonds fie- 
queutlr disappear amid external noises, but return witk 
renewnl vigor with a cessation of the latter. It ntay occ»- 
sionally l>e oliscr^-M that the patient bears better when in a 
train, mill, or sum^uiKletl by other noises, than in a <I*net 
•je. This pheootuenoQ is osnally attributed to an 
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tbility of the ossiclea, produced by the greater volume of 
sound, during which time the vibrations of lesser intensity 
overcome the rigidity of the ossicular chain, and are therefore 
more easily perceived, Sometimes this condition is noted in 
the hypertrophic form of involvement, but is usually charac- 
leriatic of the sclerotic or hyperplastio type of otitis media. 
I'aius of varying duration and intensity sooner or later add to 
the disooQifort of the sufferer. In the hypertrophic condition 
the patient usually complains of a dull, drawing sensation in 
the tympanum, or a burning, neuralgic feeling in the region of 
the pharyngeal orifice of the Eustachian tube, especially if 
stenosis of the canal occur,?; while in the sclerotic disonler the 
pain is jwriodical, shar|) and stinging in character, of short 
duration, and occurs several times within the space of a day. 

It ia scarcely necessary to add that one side is usually first 
affected, although both may be involved at the same time. 
Impairment of hearing, tinnitus, and pain may occur simul- 
taneoualy, while in other inatancea, only one or two of these 
symptoms may be present. An almost characteristic symptom 
of a marked hyperplastic otitis media is the BU<ldeii dulness 
of audition that occurs when a patient attempts to listen at- 
tentively. If the attention be not directed to a test of func- 
tion, the hearing will be fairly good ; but when an effort is 
made to perceive a conversation or particular sound, audition 
becomes impaired to such an extent that the patient can not 
hear sounds which were easily recognized a moment pre- 
viously. Thia condition is probably due to an exhaustion of 
the auditory centres. So marked is the distress pro<luced by 
the harassing noises and the lowered function of liearing that 
a general debility frequently results, with a perversion of 
mentality. 

Physical lEzammation. — If the Eustachian tube be not 
markedly involved, the membrana tympani in both the hyper- 
trophic and sclerotic types of otitis media will usually present 
a normal ajipearance ; but moi-e frequently a refraction of the 
membrane exists as a result of stenosis of the tubal lumen in 
th^ hypertrophic disorder, while in the hyperplastic condition 
the tube ia generally unduly jiatent, A shorteniQ^ q^ \JaR 
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tenwr tympaiii muscle tends to liold the drum roembrane in 
a retracted position, especially in the 
'"■ latter form of involvement. Atrophic 

arcus (l''ig. 7^) and calcareous deposits 
(^Fig. 74), together with adhesions of 
the memljranu tympani to the promon- 
tory (Fig. 75), are frequently observed, 
especially in old cases. The use of the 
Seigel otoHCope will aid in the differ- 
entia,! diagnosis of these conditions. In 
gome instance.'^ the membrana tympani 
pre^nts a thickened, grayish appearance, 
while iu others the structure is so uni- 
formly thill and transparent that the in- 
cus-fitapedinl articulation may !« seen, 
together with air-bubbles or fluids, 
within the tympanum. 

Functional Tests. — The acuity for 
hearing conversation is more or less 
impaired; tests with the acoumeter or 
watch usually show less involvement, 
although this order may be reversed 
occasionally. Patients frequently un- 
derstand one person's conversation 
more distinctly than that of another. 
The lower tone limit is elevated, while 
the upper limit is usually normal at 
slightly altered. Diiralion of air con^J 
duction is shortened. Bone tranemis 
sioii is normal or increased to some ex^ 
lent, unless tlie labyrinth be affected 
when both air and bone oouductioi 
wonld he shortened, and tJie upiW 
tone limit correspondingly lowered 
idheaiDn. With the Rinn6 test, if the tuning' 

fork held uiK)n the vertex be bean 
more distinctly in the worse ear, the middle ear alone iq 
affeated; hut, if iicrt-cived more readily by the better 





uueoxk; catarrhal otitis media. 219 

an involvement of the labyrinth on the opposite side is indi- 
ciited. 

Diagnosis. — In uncomplicated cases of chronic catarrhal 
otitit) Die{]ia the diagnosis is nsually not attended with diffi- 
ctdty, as is also true in the difierentiation between the hyper- 
trophic and hyperplastic conditions, A chronic impairment 
of audition, moderate tinnitus, dull pains, periods of improve- 
ment, stenosis of the Eustachian tube, a tliickened condition 
of the menibrana tympani with retraction, and amelioration 
of the conditions upon inflation of the tympanum are charac- 
teristic of the hypertrophic state ; while a progressive impair- 
ment of hearing with no intermissions of improvement, a 
marked tinnitus, sharp, stinging pains in the tympanum, a 
thin, adherent condition of the drum membrane, patency of 
the tubal lumen with little or no improvement of audition 
upon inflatifju are indicative of a hyperplastic form of otitis 
media. These facts, together with the findings of the func- 
tional teste, clearly point to the location and character of 
tho disorder. 

FiognoBiB. — As a strnctural alteration of the mucous mem- 
brane is the chief pathologicnl condition in chronic catarrlial 
otitis media, tlie prognosis shoidd always be guarded. If tlie 
labyrinth be unaffected, the function of audition not markedly 
lowered, and the condition has resulted from intranasal or 
pharyngeal conditions, which are amenable to medical or 
surgical procedures, tlie prognosis may be regarded as favora- 
ble; but with intratympanic adhesion, atrophic areas in the 
membrana tympani, a thin, flaccid condition of the drum head, 
undue ]>atency of the Eustachian tube, marked retraction 
throngh a shortening of the tensor tympani, a progressive 
impairment of hearing, sharp, stinging pains, intense tinnitus, 
and a weakened physical condition, together with unhygienic 
surroundings, the prognosis becomes anything but favorable. 
Age is a very important fiictor to be considered in connection 
with the above data, as the younger the patient, the better 
are the chances fur improvement. 

Treatment. — As a chronic catarrhal involvement of the 
middle ear usually results from faulty naso^'^a.'V'j^^'KsJi •^■a5!&- 
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tion.% it i.s imperative that anv pathological alterations in this 
region .should first receive the phv^jician^s attention. Free 
na.sal respiration should be enjoyed at all times. Stenosis of 
the nasal passages frequently results from hypertrophy of the 
tnrbinal Inines or a fx>ggy condition of the overlying mucous 
membrane, tr>gether with the presence of septal deviations or 
spurs, and {Kilypi or adenoids in the pharyngeal vault, which 
are IkjsI remedied by surgical procedures. Constitutional 
disr^rders, which may exert a harmful influence upon the 
aural condition, should receive appropriate treatment. In 
hypertrophic otitis media the Eustachian tube is usually 
stenosed by a thickened condition of its lining mucous mem- 
brane, which frequently disappears under proper treatment of 
the nasf)pharynx and tubal strictures, with a gradual im- 
t)rovement in the retraction of the membrana tympani and a 
rK^tterment of audition. The thickened mucous membrane 
a})Oiit the pliaryngeal orifice may be reduced by cleansing 
the surface with a spray or cotton swab attached to an 
applicator wliich is curved like a catheter, and then making 
local applications of nitrate of silver (1:24) or argyrol 
(1:3). Should the stenosis ])ersist, stimulating vapor of 
tincture of iodine, ether or chloroform in small quantities, 
ethyl iodide, or campho-menthol in alcohol (1 :4), may be in- 
troduced into the Eustachian tube and tympanum by means 
of either the air-bag or catheter, the latter being more pref- 
era})le. In most instances a judicious employment of the 
l)ougie will hasten resolution. Astringent solutions are some- 
times injected into the tympanum through the Eustachian 
tube, or an artificial opening in the membrana tympani, for 
tlieir eflect upon a sluggish, thickened mucous membrane; 
but tliis procedure should be left to the specialist. Aural 
massage, which has for its object the securing of improved 
mobility of the ossicles, is usually not indicated in the 
hy])crtrophic state, especially when active, as an irritability 
of the condition may result therefrom. In the older cases 
attended with marked retraction and intratympanic adhesions 
massage may be tried ; but even in these instances care should 
be exercised in its employment, as it may prove detrimental 
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if used too long and frequently. Each case is a law unto itself 
in this respect ; but so loug as improvement in function fol- 
lows its use, massago is indicated. 

In tlie hyperplastic (sclerotic) form of otitis nietliu, as 
would be inferrwl from its pathology, the physician faces a 
condition over which he has little or no pcrmaneut cuntrol, 
yet it is his duty to stay the process as much as possible. So' 
long as the fuot-plate of the stapes he not immouilized in the 
fenestra ovalis by adhesions or calcareous <leposits, and the 
labyrinth bo uot affected, temporary improvement may lie 
accomplished by aural massage and guarded forcible iuHations 
of the tympanum, whereby adhesions may be lengthened or 
possibly separated and mobility of the ossicles improved. 
Often no betterment of audition follows this procedure, but 
a diminution of the harassing tinnitus may be accomplished, 
which is certainly appreciated by the sufferer. Care should 
be taken that the massage be not applied too vigorously or 
long, as the noises and impaired function may be aggravated 
thereby. Usually the process may he continued at each sit- 
ting until a Husli begins to appear about the long handle of 
the malleus, when the treatment should be discontiimed. 
This procedure may be used daily if carefully performed. 
So long as improvement is noticed in any respect, treat- 
ment should be continued ; but if otherwise, it should l)e 
stopped. Stimulating inflations, as indicated in the hyper- 
tropnic state, may improve the vascularity of the tympanic 
mucous membrane, but are usually productive of no results. 
Removal of the ossicles, mobilization of the stapes, and 
tenotomy of the tensor tympani muscle, each has its advo- 
cates as a means of improving audition in selected cases of 
chronic catarrhal otitis media ; but the results are still re- 
garded as questionable. In tlic line of medicinal treatment 
sodium iodide (10 grains, t. i. d.), syr. hydriod. ac. {1 drachm, 
t. i. d.), and pilocarpine (| grain, t. i. d,, and gradually in- 
creased) are recommended for internal use as a means of 
[)romoting absorption of deposits in the tymjmuum and 
abyrinth. 
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purulent secretion ia very liable to be forced into the mastoid 
(«;lls through the antrum, or secure vent throng-h the niem- 
brana flaccida. As the tympanic cavity becomes filled with 
tJie purulent debris, the tension upon the swollen, macerat^nl 
memhrana tympani increases, until finally its weakened struct- 
ure ruptures and the secretion escapes into the external audi- 
tory meatus. 

Symptoms. — The symptoms may be the same as those men- 
tioned under acute catarrhal otitis media, but usually the pain 
i.s of greater severity and tlie constitutional disturbances more 
marked. The symptoms are usually of greater intensity in 
the child than with the adult, and are more severe during 
tho night, with a gradual improvement in the morning 
hours. Any physical or mental exertion aggravates tlie 
pain. The general weakness, apathy, and emaciated condi- 
tion indicate the sevL'rity of the disorder. If the mastoid be- 
comes involved, either before perforation of tho membraiia 
tympani occurs or !-ubsequently, the local and constitutional 
disturbances liecome more intense. A sharp pain is referred 
to the mastoid region, tumefaction of the overlying tissues is 
observed, and a tendemesa is elicited upon palpation of the 
part. Occasionally a paralysis of the facial nerve occurs from 
an extension of infection to its structure. Invasion of the 
meninges is indicated by an increased temperature, convul- 
sions, delirium, and localized paralysis, if the brain be affected. 
Should the lateral or sigmoia sinuses become involved, symj)- 
toms of a pysemic infection manifest themselves by a sudden 
rise of temperature, reaching 105° or 106° F, in a few hours 
and falling with equal rapidity to normal or even below that 
point, attended by profuse sweating and chills, which may 
recur at intervals of a few hours for some time. 

Following a spontaneous or artificial rupture of the mem- 
hrana tympani, a seropurulent or purulent dischai^e, which 
may be tinged with bloo<], escapes into the external auditory 
meatus. So rapid and complete is the cessation of all the 
symptoms following this phenomenon that the results seem 
indeed magical. The pain disapiiears, the feeling of tension 
subsides, the temperature grndunJIy returns to normal, ami tUt 
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sufferer, exhausted both mentally aud physically, drops into A 
refreshing sleep. In the course of a week or two the dia^ 
c-hai^ generally subsides, when, if the perforatiou be not too 
est«nsive, the wound will close, leaving naught but a scar to 
indicate the involvement. Frequently, on account of a caries 
or necrosis of the ossicles, the tympanic wall, or the mastoid 
cells, the discharge continues for weeks, and may finally be- 
come chronic in character. 

Physical Examination. — An inspection of the membrai 
tympani in the early stage usually reveals an injection of the' 
membrana flaecida, which gradually changes to an engorge- 
ment and a bulging of the membrane outward, while the 
larger portion of the drum head below may show little or no 
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alteration (Pig. 76). As the process advances, the 
membrana tympani assumes a dark-red, lustreless appearance 
The outlines of the malleus disappear, the short process Iw 
comes indistinct, and the surface of the membrane appeara 
moist from the extensive cedeinatous condition. As the se 
tion fills the atrium, a secondary- bulging of the drum h 
may appear at any point, but is usually sitnate<I in the po^ 
superior quadrant, on account of the fact that the secretii 
trickles down the incus as it passes from the attic downw 
into the atrium. It is at this point, therefore, that a ^Woti 
neous perforation usually occurs ; but if the secretion oe I 
tained mainly in the attic on account of an intense tumefaeti 
of the mucous folds about the ossicles, the rupture will appi 
in the memhrana flaecida. 
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Functional Tests. — Again, as in the acute catarrhal otitis 
me<1ia, the condition is so evident and the treatment so urgent 
that these testa are not usually employed, but are identically 
those observed in the catarrhal anection as previously indi- 
cated. As the labyrinth is more liable to be involved in the 
fiurulent condition, either by extension through the fenestraova- 
is or rotundnra, or the anastomosing vessels of the inner wall, 
this will be indicated by a marked lowering of the upper tone 
limit and a diminution in the duration of bone conduction, 

DiagnosiB. — As the signs and symptoms of an acute purulent 
inflammation are often similar to those of an acute catarrhal 
process, a differential diagnosis can not he established with 
certainty until the character of the discharge is ascertained 
as it escapes from a spontaneous or artificial perforation. The 
process may be catarrhal at the time of the perforation, and 
later become purulent, as evidenced by the discharge. In 
doubtful instances the presence of a perforation may be diag- 
nosed by (1) ocular inspection, when, if the opening be suffi- 
ciently large, it may be readily seen ; (2) the escape of a 
secretion through the drum head, if the perforation be not 
visible; (3) hearing the characteristic hissing or whistling 
sound as the air escapes from the perforation during an infla- 
tion of the tympanum through the Eustachian tube ; and (4) 
passage of the air into the nasopharynx if a condensation 
of the air in the external auditory meatus be practiced. 

Prognosis. — If the constitutional condition and the habits 
of the patient be good, the infection be of primary origin or 
has extended from an acute or chronic nasopharyngeal inflam- 
mation ; a perforation of the drum head has occurred within 
a few days, which gives ample drainage to the tympanum ; a 
subsequent rapid improvement in all the symptoms be noted, 
and there be an absence of mastoid involvement ; the prognosis 
may be regarded generally as favorable for a complete restora- 
tion of function. On the other hand, infection resulting from 
scarlet fever, measles, or influenza is usually very severe, and 
the pr<^nflaia is frequently unfavorable. In fact, any compli- 
cating systemic disorder usually a^ravates the local condition. 
Treatment. — In the early stage vigorous treatment must 
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be employed if tiie condilion is to be improved. The one 
measure which promises the greatest satisfaction is the ex- 
traction of a large amount of blood from the region of the 
tragus by means of the natural or artificial leech. Dry heat 
may be applied to the esternal ear by use of a hot-water bag. 
A warm antiseptic solution (carbolic acid, 1 : 40) may be 
employed in syringing the external auditory meatus, botli for 
its Boothing effect upon the condition and as a means of 
cleansing the canal, previous to a perforation of the mem- 
brana tynijiani. The general condition of the patient should 
also receive appropriate attentitm. If the symptoms do not 
improve under this management, and especially if the drum 
head presents a bulging, an incision of the membrane should 
be made at the most prominent point, which is usually in the 
menibrana tlaccida or postra-inferior quadrant of the dn 
head, in operating at the former site care should be exerdi 

Fig. 77. 
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Knife for incisfon of dnimlieitd. 

lest the incus be injured or displaced. After an artificial o 
spontaneous perforation lias been made, a moderate i 
of blood escapes with the purulent secretion, which, if abun- 
dant, is r^arded as favorable, as a depletion of the engoiged 
structures is thus assured. The canal is now syringed wi£ a 
warm antiseptic solution, and a strip of sterile gauze placed — 
loosely in the passage for drainage and protection from t 
ternal influences. As the packing liecomes soaked with I 
secretion, it should be removed, tlie canal cleansed by mee 
of the syringe or a cotton-tipped applicator, an insufflation fl 
boric acid powder made upon the drum head for its antieep' 
and absorI)ent properties, and a strip of gauze again inserted u 
the canal. If the discharge he abundant, the dressing shot; 
be repl.Tced several tiroes daily ; but if moderate, onoe i 
twice a day will usually suffice. It is best that the treatmcaj 
of thcae eases be Jiot referred to the laity, as the < 
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Kay be aggravated by improji^r procedureti. If tbe patient 
can not be seen as often aa desired, af't^r the usual dressings 
have been made, a pad composed of several thicknesses of 
bterile gauze may be |»laced over tile meatus, where it may 
he held in position by means of bandages, which serve as a 
j)rotection to the ear and take iij) the disehai^e as it escapes 
from the cimal. 

Sometimes the original perforation, eitiier spontaneous or 
artificial, is not sufficiently lai^ to afford proper drainage, 
especially if the discharge be copious or thickened in charac- 
ter. In this case the opening eliould be enlarged by an in- 
cision. Inflation of the tymjianum and rarefaction of tbe air 
in the external auditory meatns are advocated as a means of 
removing the secretion from the tympanum. These proced- 
ures are not only usually painful, but often are useless, as with 
proper drainage the secretion escapes as readily as it is formed. 

The treatment applicable to a chronic purulent condition, 
and in cases where the mastoid becomes involved, will be con- 
sidered under the two following subjects. 

CHRONIC PTTRULEHT OTITIS MEDIA. 

SynonyniB. — Oliii- [uuiiiii ('liroiiir:i rJup[iTir:Ttiva ; Chronic 
suppurativi- lyinpaiiitis; Acute Kiippiiriitioii uf the middle ear. 

litiDlogy. — This disorder results from either a preceiling 
acute catarrhal otitis media which has become infected or an 
acute pui-ulent inflammation in which for various reasons 
resolution bas failed to occur. An acute purulent condition 
which de\'elops during an attack of scarlet fever, measles, 
influenza, tuberculosis, syphilis, or scroftda is always prone 
to become chronic in character. Unhygienic surroundings, 
insufficient and improper foods, and tiie abuse of alcohol 
^^ravate the condition. Local conditions in tlie tymjianum, 
together with diseases of the nasopharyns, sometimes also 
tend to the production of ehronicity. Among these may be 
mentionetl caries or necrosis of the ossicles, tympanic wall, or 
cells of the mastoiil process ; granulations and polypoid 
growths springing from the surface of the tympanic tQUw^^w. 
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membrane or edgeM of the perforation in the dnim head ; tlieca 
niUinlion of purulent debris within ihe tiimpanum or spaces | 
of the mastoid and its subsequent ca.seatiun ; pumleiit and I 
oczematous ajnditions of the externa! auditory meatus by I 
which infection is carried inward to the tympanum; anul 
chronic catarrhal conditions of the nasopharynx, which keep] 
llm lining mucous membrane of the Eustachian tube in aiil 
irribible state, with an occasional extension to the tympanum. I 
FathologT' — As would \>% expected as a result of the cbmiiic 1 
inflnmmation, the mucous membrane of the tympaoura is ' 
liyportiophied and vascular. On account of the numerous 
li>lds i>f mucous membrane in the attic, its greater vascularity 
jLiid tliickness of its connective structure, the changes are 
nii)r(' marked in this r^ion. The liuing membrane becomes 
M> thickened from an infiltration of round cells, the formatioit 
of new bloodvessels, and the dilatation of the original vesselj 
that the tympanic cavity is often greatly reduced in size, 
'I'lifre may be areas in which the miicons mombi^ne i^ 
atrophic, while other regions show not only the hypertropbie,. 
viisinilar condition, hut areas of granulation as well. Area^ 
of Imne necrosis may be present in different portions of tl 
tyniiianic walls. The ossicles, especially the incus, may \ 
])urtiat]y or completely destroyed. The perforation in tl 
nieiiihrana tympani is usually large and may be situated a 
any part of its structure. Sometimes the process is so exten 
sive that the entire membrane, together with the ossicles, hi 
been removed by the discharge. A secondary involvemen. 
of the mastoid is freiiueutly curved and constitutes a gravi 
condition, as the lateral sinus and meninges are liable to U 
iiflccted sooner or later fnim this source, althongh an erostol 
of the thin upper wall of the attic and antrum may occal 
wilh i'i|ii!illy f;it:il results. Extrusion of an infective process 
t(i the liihvrintli rarely occurs, although the foot-plate of th* 
Htipi's atid I he mcmbraua tympani secondaria may be l)athe4 
in a purulent swrotion for years. 

Symptoms. — The only symptom of which the patient fre-i 
(jiiontly rontplains is the pre.wnce of a discharge in themeatiMt 
Thin may bo so abundant that it escapes from the canal, or m 
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ecanty that only a scaly incrustation is formed in the meatus 
as a result of evaporation. Often the discharge will stop 
for a time and theu appear again, following an attack of 
rhinitis or pharyngitis with an extension of the inflanimatioii 
to the tympanum, or infection may occur from without. The 
liearing may bo seriously affected or scarcely impaired, but 
this is not (iepeudent upon the amount of dischai^e, as cases 
are frequently met where the function shows but little alter- 
ation, wliiie the secretion is copious. Necrosis is usually in- 
dicated by a characteristically foul odor of the escaping dis- 
obai^ and the presence of granulations within the tympanum 
or tlieir protrusion through a perforated drum head. As a 
result of uiicleanliness granulations frequently appear from 
the edges of a perforation, and may be so extensive as to 
occlude the canal. Polypoid growths also frequently spring 
from the membrana tympani and vary greatly in size, usually 
approaching that of a small pea, although the writer has seen 
them not only fill the canal, but also protrude from the meatus 
like a miniature cauliflower. They are usually of a mucous 
formation, although fibroid polypi are sometimes seen. In- 
volvement of the labyrinth to a slight degree is commonly 
observed in cases where the disease has existed for many 
years; but fortunately only the upper tone limit is altereil, 
which does not materially affect audition for conversation. 
The symptoms which are characteristic of a sudden involve- 
ment are an acute dizziness, nausea, and loss of hearing. 
Paralysis of the facial nerve is sometimes observed ; but this 
naaally results from the primary acute condition. AVhile 
oonstitntional disorders are usually one of the causes of the 
chronic purulent tympanitis, the general condition of the 
patient frequently suffers from the local disorder. 

Fliysical Examination. — On inspection of the external au- 
ditory meatus a great variety of conditions may be pre- 
sented. The discharge may be abundant or scant, purulent 
or mucopurulent, fluid or inspissated. The lining mem- 
brane of tiie canal may appear normal, eczematous, or irrita- 
ble and excoriated from tlie constant presence of the discharge. 
The membrana tympani, whieli may present a normal Q^ 
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Av.neii color, will reveal one or more perfuratione. The op«i- 
tng mny he so extensive as to involve tlic greater part of the 
inemhraiie (Fi{j. 78), or so small that it ia located with diffi- 
culty- The jturforation may occur at any point in tlii; dmm 
fimil, but is more often observed in the posterior half. Cal- 
careous deposits are also frenuently seen (Fig. 7'J), which may 
iilwi appear at any point. The osaicles, the chorda tynnjaei 
iiiirvo a» it c^mrses across the inner surface of the drum head 
lielow the nhort proces.'^, the promontory, the fenestra ovalis 
and rotundnm, and granulations may often Imb seen in a case 
of large perforation. Granulation and jK)Iypoid growths have 
Ijeen mentioned previously. Necrosis of the internal wall or 





ossicles may he ascertained by a judicious employment of the 
prol>e, when a i-otighened, grating sensation will be imparted 
to the lianil. Inflation of the tympanum produces a hissing 
or whistling sound as the air escapes from the perforation. 

Functional Tests. — The hearing may he normal or mark 
cilly hjwered ; the audition for conversation may be greater 
than that for the acoumeter or watch, or these conditions 
may be reversed ; a tuning-fork placed upon the forehead or 
vertex is lieard better in the affected or worse ear ; the lower 
tone limit is raised, while the upper limit is normal if the 
labyrinth be nnaSeoted ; duration of air conduction is short- 
ens, with a normality of Uine coniluction, although it may 
eMv^tn/ ; iind if tlie UUiyviuUv ika;' become affected, as it 
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often is after iimiiy years, tlie upper tone limit is lowered aud 
the bone transmiswioii decreased. 

Disgnosls.^ — ^The history of the case and the tindings of the 
physical and functional examinations leave no uncertainty as 
to the nature of the condition. Just when a case should he 
TBgarded as chronic has not iaeen arbitrarily fixed ; ijut after 
a discharge has continued for two or tlircu months it is 
usually considered chronic in character, Tlie discharge from 
a chronic eczeniatoua condition of the canal or u diffuse 
external otitis may simulate that of a chronic purulent 
otitis media ; but an inspection will reveal the absence of 
a perforation, and an inflation of the tympanum will not 
produce an escapement of air from the external auditory 
meatus. 

FrognoBis. — In making a complete prognosis it is neces- 
s[>ry to decide as to tlie restoration of hearing, the duration 
uf the discharge, and the risk to life incurred by the presence 
of a purulent, inftanimatory condition within the tympanum. 
To answer these questions properly is often, indeed, a per- 
plexing matter, but in general it may be stated that the func- 
tional alterations which have been produced after several 
months of duration will probably remain unchanged by treat- 
ment, although an improvement is often obtained. Progres- 
sive deafness is not so characteristic of this condition as is 
observed in the chronic catarrhal otitis media. As to the 
duration of the discharge, this will depend upon the presence 
or absence of a necrosis of the ossicles or the tympanic wall, 
drainage of the cavity, and involvement of the mastoid cells. 
With the securing of good drainage, removal or curettement 
of necrosing foci, and tlie elimination of mastoid complica- 
tions, the prognosis becomes favorable. Regarding the risk 
to life which this condition presents, it may be stated thnt 
life insurance companies will not insure an individual who 
has a chronic purulent otitis media. As the lining mucous 
membrane serves as a periosteum to the underlying bone, a 
purulent affection of the membrane is liable to attack the 
bone, and thus extend t^i the intracranial strnctures by way of 
the Bttic or inner wall of the mastoid ^^tijceaa, \ft."CTCC\wilC\a'^\Ki 
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a meningitis, phlebitis, thrombosis, brain abscess, or preemia, 
from which recovery is doubtful. 

Treatinent. — So varied are the conditions that may be pre- 
sented, that only a general outline of treatment can be given. 
A thorough cleanliness of the parts and the securing of perfect 
drainage are first to be considered. The discbarge may be 
removed from the meatus by means of syringing, using a 
warm antiseptic solution, carbolic acid (1 : 40), bicnloride of 
mercury (1 : 0000), or boric acid (saturated solution). In- 
flation of the tympanum or rarefaction of the air in the 
meatus may be employed to remove the discharge fi-om the 
tympanic cavity. Should the perforation appear too small 
for proper drainage, the opening should be enlarged by ai 
incision. If the discharge be abundant, the " wet treatment' 
should be employed after the secretion has been removed by 
syringing and the canal and drum head have been dried by 
means of a cotton-tipped applicator. This consists in the 
instillation of antiseptic or astringent solutions — e. g,, nitrate 
of silver (1:48), ai^rol (1:4), or boric-alcohol (1:24), 
after which a strip of sterile gauze or cotton is inserted into 
the meatus. In some cases it may be necessary to change the 
dressing several times daily, but usually once or twice a day 
will suffice. If polypi or lai^ granulations be present, 
these should be removed by means of forceps, curette, or 
snare. Smaller granulations usually disappear after the use 
of the boric-alcohol solution. If the discharge be fcanty, 
the "dry treatment" is indicated. The secretion is removecl 
by means of a cotton-tipped applicator, and then an insuf- 
flation of boric acid, alum and boric acid (equal parts), 
aristal, or nosophen is made into the tympanum through the 
perforation, care being exercised that the powder be not suffi- 
cient to interfere with a proper drainage. A piece of gauze 
or cotton inserted into the canal completes the dressing. 
Sometimes it may be necessary to alternate the wet and diy 
treatments. After employing both forms of treatment for 
several weeks, if there be little or no improvement, necrosis is 
indicated, especially when granulations are present in the 
ty'mjianum and a characteristicaWj fou\ odoi; remains in epit« 



I 



INFLAMMATION UF THE MASTOID. 



23a 



of thorough cleanliness. Instillations of iodoform-alcohol 
(saturated solution) are recommended in this condition ; but 
if these prove ineffectual, the advisability of removing the 
ossicles, especially the incus, or curettement of the tympanum 
is to bo considered. As the mastoid cells also are frequently 
involved, it may be necessary to clean out both the tympanum 
and mastoid before a cessation of the discharge is obtained. 

Adhesion of the perforated raembrana tympani to the prom- 
ontory is frequently seen (Fig. 80), which fact often accounts 
for a marked impairment of audition, as the mobility of the 
membrane and ossicles is thns restrict-ed ; but so long as the 
hearing is fairly good, it is best not to attempt their separa- 
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large-sized perforations usually remain patent after the dis- 
I ohai^e has ceased, exposing the tympanum to reinfection at 
any time, while the smaller openings frequently close spon- 
taneously, or may be aided in this process by irritation of the 
edges by means of nitrate of silver solutions or a curettement. 
Where a moderate or even large jierforation persists, the hearing 
often can be improved by the aid of an artificial drum mem- 
brane, which is placed in contact with the membrana tympani, 
being usually composed of a disk of rubber, to which a slender 
shaft, is attached as a means of introduction and removal. A 
disk of paper or absorbent cotton may be need u\*tea,'4„ 
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INFLAMMATION OF THE MASTOID. 

Synonyms. — Acute or chronic mastoiditis. 

Etiology. — Involvement of the mastoid cells occurs as a 
primary or secondary disease. The former condition is rare, 
resulting from traumatism, exposure to cold and dampness, or 
s})eeific diseases, as syphilis or tuberculosis. The latter, 
which may be catarrhal or purulent, results from an exten- 
sion of a tympanic inflammation through the antrum, as a 
rule. Infection may also occur through the postra-superior 
meatal wall from inflammatory conditions within the external 
auditory canal. When the anatomy of the tympanomastoid 
is considered, it is a wonder that serious involvement of the 
mastoid cells does not occur more frequently, especially when 
suppurative inflammation of the tympanum is of long dura- 
tion. Nevertheless a mastoiditis is liable to develop at any 
time and endanger the life of the suiferer. 

Pathology. — With every inflammatory condition of the tym- 
panum there is more or less congestion of the lining mucous 
membrane of the mastoid cells, which, together with the fact 
that a secretion in the tympanum tends to flow through the 
antrum into the mastoid cells w^hen the patient lies upon his 
back, accounts for the presence of pus in the mastoid of every 
acute purulent otitis media, as has been noted by Politzer. So 
long as does not obtain an actual inflammation of the mastoid 
lining membrane no symptoms are evident. As a result of 
the chronic congestion of the mastoid mucous membrane, 
accompanying a chronic purulent otitis media hypertrophy 
of the tissues lining the mastoid cells occurs, with an infil- 
tration or deposition of calcareous matter, which often oblit- 
erates the pneumatic spaces, transforming the mastoid process 
into a solid bony structure. If the acute congestion or chronic 
hypertrophy of the membrane lining the air-cells be sufficient 
to close the openings whereby the cells communicate with 
the antrum and infective material is thereby encased, an 
abscess may develop, with necrosis of its enclosing walls. 
In some instances the communicating openings between the 
mastoid cells ^nd ?^ntrum are lar^e, while in oth^r^ tbey are 



rvery small, so that a congestion, hypertrophy, or inflammatorj 
redeniatuuH condition of thu lining membrane, whicli m one 
case would result in mastoid iuvolvement, in another would 
prove insulScicnt. A^ a result of a chronic suppurative mas- 
toiditis, necrotiis of the bony walia between the air-spaces often 
occurs to guch an extent as to obliterate them- entirely, con- 
verting the spaces into one lai^ cavity, which may be filled 
with grauulation-tiasue. The (!6bris of necrosis escajies from 
the tympanum as a purulent discharge or may remain within 
tlie mastoid as a caseated masd. 

Symptoms. — If the disease be primary, the patient will com- 
plain of a feeling of fulness or tension within the mastoid, 
accompanied by a dull constant pain behind the auricle, which 
is more severe during the night. Within the course of a day 
symptoms of a tympanic involvement may appear, due to 
extension of the process to the tympanum. Constitutional 
disturbances are not marked, tiie pulse being a little accel- 
erated and the temperature raised but a degree or so. If the 
tip of the mastoid be involved, movements of the head may 
increase the pain in the mastoid, due to the tmctiou of the 
Btemocleidomastoi<l muscle upon the process. CEdema of 
the overlying tissues frequently occurs. When involvement 
of the mastoid is secondary, the symptoms are identically 
tlwse cited above, with the exception of a previous tympanic 
disorder from which infection of the mastoid has occurred. 
If drainage of the mastoid abscess through the tympanum 
has not been obtained or be inadequate, the discliarge will be 
evacuated from the mastoid at some other point of less resist- 
ance. This may occur through the external cortex or from 
the tip, when a fluctuating swelling will develop at the point 
uf exit, or through the supra- poster! or wall of the external 
auditory meatus, when the <iischarge will escape into the 
canal. Involvement of the intracranial structures may occur 
ihroiigh the intervening bloodvessels or from an evacuation 
of the discharge through the inner wail of the mastoid. Wilh 
the development of meningitis the patient complains of a 
headache, which may at first be intermittent, but later be- 
comes constant and more severe, attev\dw\ w'AVi ■^V'A'ci'^\<5wa., 
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retitlei^sDesg, iasomnia, oausea and vomiting, and a coDBtantljr 
high temperature. A characteristic symptom is the rigidity 
of the neck. Paralysis of the third and sixth nerves fre- 
qnently intervenes, with a resulting dilatation of the pupil 
and strabismus. With a localized meningitis or extradural 
abscess the syjnptoms are less severe and localized, while the 
rigidity of the neck, photophobia, and vomiting are absent. . 
Involvement of the lateral sinus, phlebitis, is indicated by a 
sudden rise of temperatnre, when 104° or 105° F. is fra 
quently indicated, followed by a rapid fall to the normal 
or subnormal point, attended by profuse sweating and chilly 
which may recur at several intervals during a day. As tta 
involvement becomes more extensive, symptoms of a pysBmiSl 
condition become more pronounced. With the development" 
of a thrombus disturbances in the circulation occur, evidenced 
by an oedema of the orbital and nasal tissues. As the throm- 
bus extends downwanl into the internal jugular vein a deep 
tenderness, together with a swelling of the surroundii^ 
structures, develops. If emboli be formed, evidences ofl 
metastatic infection occur, which in the lungs usually resulU 
in a septic pneumonia. Witli the development of a braid 
abscess the symptoms are indefinite, especially in the eai^ 
stages ; hut when observed in connection with the existence ti 
an acute or chranic purulent tympanitis or mastoiditis, tJi 
presence of intracranial pressure-symptoms, a pyfemic condi- 
tion, and evidences of irritation or destruction of certain areas 
in the brain would indicate an involvement of this organ. 
With a chronic abscess, however, the symptoms are usually 
latent, with few or no positive indications of its existence, 
until a hemorrhage from an eroded bloodvessel or rupture of 
the encapsulated abscess suddenly renders the patient coma- 
tosed, accompanied by symptoms of paralysis. The acute 
form of brain abscess runs its course within a few days or 
weeks, depending upon its location and development, while 
a chronic abscess may exist for months or even years if '*^ 
capsulated, a^ it usually is. 

Physical Examination. — If the mastoiditis be primary, i 
inspection of the membmna tympani may later show 
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R deuces of an acute catarrhal or purulent tympanitis ; while if 

I HL'Cundary the latter conditions would be present before the 

I mastoid involvement occurred. There may exist a swelling 

of the overlying mastoid tissues or areas of fluctuation ; but 

the most character iHtic signs of a mastoiditis are a tendemeas 

of the region, elioited by firm palpation as compared with the 

I opposite side, and an injection, together with a bulging of the 

postra-auperior wall of the external auditory meatus near the 

annnlus tympanicus. 

Diagnosis. — When taken into consideration with the exist- 
ence of an acute or chronic purulent otitis media, the develop- 
ment of a dull or sharp (lain in the mastoid region, which 
increases in severity at night, evidences of a constitutional 
disturbance, a rigidity of the neck muscles, cedema of the 
tissues covering the mastoid bone, a localized tenderness about 
tile antrum or tip, and a bulging of the postra-superior wall 
at its inner extremity, considered as a whole, these present 
a characteristic picture of a mastoid involvement, A differ- 
ential diagnosis should consider inflammatory conditions of 
the external auditory meatus and tymjianum, 

PragnoBls. — Inflammation of the mastoid process should 
always be reganled as a grave condition because of its lia- 
bility of extension to the intracranial structures ; but if recog- 
nized earlv and appropriate treatment be applied the prognosis 
ia usually fav(n-able so far as life is concerned. Following a 
chronic purulent otitis media, especially when the perforation 
of the membrana tympani occurs in tlie membrana flaccida, 
which indicates a marked involvement of the attic, intercur- 
rent constitutional disorders, delayed and improper treatment, 
and the weakened resistance of old age are unfavorable con- 
ditions. 

Treatment.— Tf seen at an early date, the condition may be 
aborted by anti-inflammatory measures. If an examination 
of the membrana tympani presents evidences of a bulging or 
intratympanic secretion, an extensive incision of the drum 
head should be made. If an original spontaneous or artificial 
perforation seems inadequate, it should be enlarged to secure 
proper drainage. The natural or artificial leech may be applied 
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with benefit over the region of marked tenderness. Cold appli- 

catiuDS are of great value, and may be applied liy means of an 

ice-bag, or preferably with the Leiter coil (Fig, %l), which 

may be molded to fit the mastoid perfectiy. The application j 

should be constantly empioyeil for a day or so, when, if a 

marked improvement, especially in the local tenderness, has not 

occurred, an operation is indicated. A semicircular incidoi 

I (Wilde's) through the overlying mastoid tissues, made c 

I half inch from the attachment of the anricle, is highly r 

L mended by some writers as a means of local depledon and a 

first step toward a radical operation if necessary. If 
inflammatory condition fails to improve steadily under the 
abortive treatment, the masUiid should be opened and its con- 
tents completely removed in the following manner : The fieW 
of operation, instruments, accessories, and liands of the o] 
ator having been prepared for an aseptic operation, a at 
circular incision of the soft parts is carried i'rom a point al 
one-half inch above the attachment of tlie auricle, back' 
and downward, keeping parallel to the auricular attachment 
and terminating at the tip of the mastoid. The perios- 
teum is now elevated or dissected from the bone I ' 
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osseous structure tlioroughly exposed by meaus of retractors, 
which are held by an assistaot, tlie auricle being piilied for- 
ward so as to lie upon the side of the head (Fig. 82). The 
hemorrhage is conti-olled by the use of hot sponges and artery 
forceps. The surface of the mastoid bone is thomuglily 
examined for areas of necrosis or the existence of afistulous 
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' opening, especially if a fluctuating swelliDg obtains previous 
to the oi^ration. If these exist, the openings are enlarged 
by means of a gouge or a chisel and mallet, and followed 
iDward to their origin. Should the surface present a healthy 
appearance, the primary opening of the mastoid is made into 
the antrum by means of the chisel, the point of entrance lacing 
effected just below the line of the superior wall of the meatus 
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and about one-quart€r of an inch backward from the posterior 
wall or anterior edge of the mastoid bone. When the antrum 
has been exposed, the cortex of the mastoid is chiselled away 
from this point downward toward the tip until a sufficient 
amount has been removed to expose thoroughly all parts of 
the mastoid process. The cells are now all broken down, and 
every vestige of a necrotic or granulating area is completely 
eradicated. A free communication of the antrum with the 
tympanum should be established, which may be proved by 
syringing an antiseptic solution into the antrum, when it will 
escape from the external auditory meatus through a previous 
perforation of the drum head. The cavity of the mastoid is 
packed with sterile gauze, and the flaps of overlying tissue 
allowed to regain their former position, when a gap remains 
between their edges, through which, the dressings may be 
changed. A thick pad of gauze is placed over the field of 
operation, and retained in position by means of bandages about 
the head. The dressings are changed daily or less frequently 
as indicated, until the cavity becomes perfectly healthy, when 
the gaping wound may be closed by a plastic operation if 
a neat cosmetic result be desired. 

In the more complicated forms of mastoiditis especially, if 
the process be chronic, with a marked involvement of the 
antrum or tympanum, a more extensive operation will be 
necessary than that indicated above. In some instances it 
will be advisable after opening into the antrum to chisel away 
the intervening supra-posterior meatal wall, thus throwing the 
antrum and external auditory meatus into one cavity ; while 
if the tympanum also be sufficiently aflTected, the whole inter- 
vening bony structure, together with the membrana tympani 
and ossicles, should be removed, thus converting the tym- 
panum, antrum, and external auditory canal into a common 
cavity. As an extensive denuded osseous surface results from 
this procedure, some form of plastic opemtion must be made 
to dermatize the cavity. This is accomplished by a division 
of the postra-superior meatal lining integument (Fig. 83), 
whereby one or more flaps are formed. After the auricle is 
placed in its normal position^ the flaps of skin are pressed 
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against the posterior and superior surfaces of tlie cavity, and 
retained in position by tampons of gauze, whicli are changed 
aa ocoflion demands. The flaps of integnnient gradually 
grow toward each other until the whole cavity thus becomes 
dermatizcd. Whether the wound beiiiud the auricle should 
be partially or completely closetl at the time of the operation 
will depend upon general surgical conditions, but it is better 




S, S', superior I 

mado from Iho poKterinr wi 

to err upon having a sufficiency of drainage than to incur the 
risk of retained secretions. 

The danger of a mastoid operation lies in a possibility 
of injuring the lateral sinus or facial nerve, and the acci- 
dental entrance of the cranial cavity, whereby infection of 
the Krain or its meninges may result, though fortunately 
this is « rare complication. The treatment of intercranial 
^ involvements resulting from an anral affection consists in 
lf!-E, E. . 
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remedying the primary condition, together witli such spe- 
cific or general treatment as would be indicated in a similar 
affection uncomplicated by an aural disturbance. 

QUESTIONS. 

What are the different ways whereby the membrana tympani may be in- 
jured? 

How is a myringitis differentiated from the appearance of the dram head 
in acute otitis media? 

What are the signs and symptoms of a stenosis of the Eustachian tube ? 
Its pathology and treatment ? 

Give the etiology, pathology, signs and symptoms, diagnosis, prognosis, and 
treatment of acute catarrhal tympanitis. 

What are the pathology, differential diagnosis, and treatment of acute puru- 
lent otitis media ? 

Give the etiology, pathology, differential diagnosis, 'prognosis, and treat- 
ment of the hypertrophic and hyperplastic forms of chronic- catarrhal otitis 
media. 

What are the dangers of a chronic purulent otitis media? 

Give the pathology, symptoms, and treatment of an acute inflammation of 
the mastoid. 

What are the signs and symptoms of a meningitis resulting from an aural 
infection ? 

What are the dangers of a phlebitis of the lateral sinus? Its treatment? 



CHAPTER V. 

DISEASES OF THE INTERNAL EAR. 

Notwithstanding the vast amount of scientific investi- 
gation which has been expended in the study of the diseases 
of the labyrinth, our present knowledge of the pathology and 
significance of certain symptoms is still very incomplete. 
This fact is, of course, due to the inaccessibility of the inter- 
nal ear to physical examinations during life, and the infre- 
qiiency of postmortem opportunities whereby clinical mani- 
festations of aural involvements may be explained. In spite 
of these limitations, however, some of the le&s obscure condi- 
tions are fairly well understood. 

In considering the disturbances of audition referable'to an 

affection of the labyrinth, it should be remembered that patho- 

Iffgical alterationfi which interfere vj\\\\ tV\e function of the 
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internal ear are not always located in the labyrinth itself, but 
may be traceable to the presence of a lesion in the anditory 
nerve or its cortical centre in the brain, which interferes aa 
effectually with the power of hearing as though the disorder 
were located in the labyrinth alone. It is, therefore, well to 
regard the auditory tract as part of the perceptive mechanism 
of hearing. Anieraic, hyperffimic, hemorrhagic, inflammatory, 
hypertrophic, and atrophic alterationa are the conditions 
which usnally account for an involvement of the labyrinthine 
function. Although a primary invasion of the internal ear 
sometimes occurs, the disturbances usually appear seo^ndary 
to ft local or systemic disorder. 

On account of the intimate vascular rommnnication of the 
tympanum with the labyrinth through their intervening wall 
afiectious of the former sometimes extend to the labyrinthine 
structures. When associated with an acute catarrhal or puru- 
lent otitis media, the pathological alterations may consist of a 
hyperemia, infiltration, ecchymofis, or actual inflammation, 
with a resulting disturbance of the intralabyrin thine pressnre. 
As previously indicated, a sclerotic affection of the vestibule 
and cochlea freqnently develops in the conrse of a chronic 
hyperplastic otitis media, but rarely occurs in connection with 
a hypertrophic process. With the oncoming of old i^e a 
pliysiological impairment of perception necura as a result of 
senile changes in the auditory nerve and its terminations in 
the cochlea. Sclerotic changes in the membranous labyrinth 
Hometiraes appear also, which terminate in an ankylosis of the 
stapes. 

Owing to its connection with the intracranial structures, 
inflammatory conditions of the brain and its investments fre- 
quently produce a temporary or permanent impairment of the 
auditory tract. Most productive of harm is an epidemic 
cerebrospinal meningitis, which is so frequently observed in 
childhood. Hydrocephalns, cerebral tumors, acute or chronic 
cerebral abscesses, acute or chronic inflammations of the brain, 
and disorders of the cerebellum and spinal cord may also be 
mentioned as etiological factors in the pntduction of deaf- 
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The acute exanthematous diseases are very productive nf 
imiMiirment iu the perceptive mechanism, as well as in the 
tympanum, especially scarlet fever, measles, itifliienza, and 
diphtheria, which frequently cause a hyper^mic, ecchymotic, 
or (edematous disorder of the auditory nerve or its laby- 
rinthine terminations, either through a toxicity of the blood 
or secondary inflammatory conditions. Because of the sub- J 
ceptibility of the auditory tract, aud the frequency of acute 
infectious diseases during childhood, deafness, resulting from 
an involvement of the perceptive tympanic, as well as the ] 
strtieturea, develops more often during this period of life. 

The following influences may also act as etiological factors j 
iu the production of labyrinthine changes : specific constitu- 
tional disorders (tuberculosis, syphilis, and uric acid diathesis), 
heredity (often overestimated), certain drugs in the system 
(quinine, salicylic acid, and alcohol), metallic poisons used in 
the arts {lead, mercury, arsenic, phosphorus, and carbon 
diaulphide), concussions of the labyrinth resulting from in- 
tense sounds and sudden changes in atmospheric pressure 
{report of cannon, explosions, escaping steam, and the effects 
of a blow upon the auricle, forcible inflation of the tympanum, 
and sudden rarefaction of the air in the meatus), disturb- 
ances of circulation (thrombosis, embolism), and affections of 
the mind whereby vasomotor changes occur. 

SymptomB. — In general it may be stated that disorders of , 
the perceptive mechanism manifest themselves by symptom 
of irritation or paralysis. In the former conditions the j 
patient complains of hypersesthesia of sounds, tinnitus, vertig;cv.l 
nausea, and vomiting, while with the latter dulness of heaiva 
ing, qualitative changes in perception, or deafness are noted.^ 
As irritative conditions frequently terminate in a paralytica 
disorder, a combination of symptoms occurs, which may be I 
elucidated or rendered more complex by the presence of an ( 
incidental or causal disorder which may be local or systemio j 
in character, 

BiaEnosis. — Owing to the vagueness and complexity of ihe | 
symptoms presented in an involvement of the internal ear, it 4 
is necessary to resort lo a systematic functional test as a relia-^j 
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ble means of diagnosis ; but even then tlie difficulties are not 
often solved. In an affection of the auditory tract it ia fre- 
quently impostjible to decide whether the lesion be located in 
the labyrinthine terminations, auditory nerve, or its cortical 
centre in the brain, A simultaneous disorder of the tym- 
panum and labyrinth may exist, when it becomes a task 
to determine which condition accounts for impairment of 
audition. Quantitative testa (acou meter, watch, or voice) 
throw no light upon the subject, as tiie extent of impairment 
only ia indicated thereby. By means of the qualitative tests, 
however, aa previously noted {page 32), the physician can 
differentiate between affections of the conducting and percep- 
tive mechanisms. 

PrognoBifl. — This will depend upon the cause, extent, and 
duration of the affection. If the disorder be of recent date, 
the impairment of hearing not marked, and the causal condi- 
tion can be remedied or improved, the prognosis ia fevorable 
for restoration of function. Chronic impairment with a 
marked loss of hearing offers an unfavorable termination, 
although a most aggravated condition may improve to a satis- 
factory extent. Involvements of the perceptive mechanism 
occurring in the course of epidemic cerebrospinal meningitis, 
scarlet fever, and measles are usually regarded as serious, so 
far as impairment of audition ia concerned. 

Tieatmeut. — Attention should first be directed to an im- 
provement or removal of the etiolt^cal condition. In the 
ca.ae of anaemia of the labyrinth due to a ayatemic disorder, an 
abundance of nourishing food, systematic out-of-door exercises, 
and the use of iron and arsenic preparations internally will 
usually result favorably, Hypersemio conditions require a 
depletion of the system, which may be accomplished by the 
administration of salines. Leeches may be applied locally, 
followed by cold compresses. The diet should be simple, the 
habits regular, and the use of stimulants avoided. Hemor- 
rhagic and inflammatory affections may be treated in a similar 
manner. Iodides may be given for their absorptive effect. 
If the tinnitus be marked, lai^ doses of sodium bromide may 
be used with benelil. 
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QUESTIONS. 

Why is oar knowledge of the pathology of disorders of the peiceptive 
mechanism so limited ? 

What are the common affections of the labyrinth ? 

Give the etiology of diseases of the internal ear. 

How do disorders of the perceptive mechanism manifest themselves symp- 
tomatically ? 

Why will a lesion in the auditory centre of the brain produce deafness as 
effectually as though it were located in the labyrinth ? 

How are affections of the tympanum and labyrinth differentiated from 
each other ? 

What is the prognosis of labyrinthine disorders? 

Give in a general way the treatment of diseases of the internal ear. 
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ABDUCTION, 135, 137 
Ablatio retinae, 104 
Abrasion of cornea, 72 
Abscess of brain, 236 

of cornea, 67 

of external auditory meatus, 185 

of lachrymal sac, 35 

of lid, 46 

of mastoid, 234 

of middle ear, 222 
Accommodation, 27 

spasm of, 133 
Adduction, 135, 137 
Adrenalin, 34 
Advancement, 140 
After-cataract, 97 
Albinism, 111 
Albuminuria, 101 
Alcohol, 114 
Alum, 33, 51 

Amaurotic family idiocy, 107 
Amblyopia, 108, 138 
Ametropia, 129 
Ampulla, 156 
Amyloid degeneration, 63 
Anaemia, 101, 112 

of labyrinth, 243 

of optic nerve, 112 

of retina, 101 
Aneurism, 116 
Angioid streaks, 107 
Angioma, 48, 64 
Aniridia, 84 
Anisometropia, 129 
Annulus tympanicus, 145 
Anophthalmos, 117 
Anterior chamber of eye, 20 
Antrum, mastoid, 155 
diseases of, 234 
operations on, 238 
Aphakia, 97 
Aquseductus cochlea, 157 

Fallopii, 149 



Aquseductus vestibuli, 157 
Aqueous humor, 20 
Arcus senilis, 75 
Argyll-Robertson pupil, 86 
Argyria, 58 
Argyrol, 54 
Argyrosis, 58 
Aristol, 41 

Arterio-sclerosis, 120, 123 
Artificial leech, 212 
Aspergillus, 65 
Asthenopia, 130 
Astigmatism, 129, 133 
Atrophy of corgunctiva, 61 

of optic nerve, 114 
Attic, 147 

inflammation of, 207 
Auditory meatus, external, 144 
internal, 157 
diseases of, 178 

nerve, 161 
diseases of, 243 
Aural massage, 220 
Auricle, 143 

diseases of, 178 
Auscultation tube, 168 

BACON'S cupping-glass, 211 
scarificator, 211 

syringe, 191 
Basedow's disease, 117 
Binocular field of vision, 31 
Blake's Eustachian catheter, 170 

tuning-fork, 175 
Blenorrhoea of conjunctiva, 52, 54 

of lachrymal sac, 33 
Blepharitis, 37 
Blepharo-adenitis, 37 
Blepharoplasty, 48 
Blepharospasm, 46, 70 
Brain abscess, 236 

disease, 44 
Buller's shield, 55 

247 
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Burn of coiijunctiva, 80 
of cornea, 72 
of lid, 46 

CANAL, external auditory, 144 
Canaliculus, 32 

knife, 34 
Canthoplasty, 42 
Capsulotomy, 96 
Carcinoma of choroid, 110 

of lid, 48 

of orbit, 116 
Cardiac disease, 46 
Cataract, 21, 88 

extraction of, 95 
Cavernoma, 48 
Cellulitis, 116 
Central retinal artery, 25 
Cerumen, impacted, 188 
Chalazion, 39 
Chancre, 43, 63 

Chemosis of conjunctiva, 19, 63, 116 
Choked disk, 112 
Cholesterin, 100 
Chorda tympani nerve, 147 
Choroidal pigment, 25 

ring, 25 
Choroiditis, 69, 109, 124, 132 
Cilia, 18 

Ciliary region, 79 
Cochlea, 156 
Coloboma of choroid, 111 

of iris, 47, 84 

of lens 98 

of optic nerve, 115 
Color field of vision, 30 

sense, 30 
Commotio retinae, 107 
Concussion of eye, 83 
Congestion, ciliary, 19 

of eyeball, 19 

scleral, 19 
Conjunctiva, 19 
Conjunctival discharge, 19 
Conjunctivitis, 49 
Corectopia, 84 
Cornea, 20 
Cornus, 115 
Corti, organ of, 160 
Crater-shaped pupil, 80 
Cupped disk, 123 
Cupping-glass, 211 
Pyelitis, 57, 69, 76, 86 
Qycloplegia, 129, 131 
Cyst of ciliary body, 129, 131 



Cyst of coivjunctiva, 64 
of iris, 83 
of orbit, 116 
sebaceous, 179 

DACEYO-ADENITIS, 32 
Dacryo-cystitis, 33 
Dacryops, 32 

Dalrymple's symptom, 117 
Danger zone, 87 
Bench's tuning-fork, 176 

vaporizer, 205 
Dendritic ulcer, 65 
Descemitis, 82 
Desmarres forceps, 41 
Detachment of retina, 77, 104, 132 
Diabetes, 91, 101 
Diopter, 128 
Diplopia, 31, 136, 141 
Discission, 90, 97 
Diseases of external ear, 178 

of internal ear, 242 

of middle ear, 196 
Dislocation of lens, 77, 124 
Distichiasis, 18 
Drumhead, 145 

diseases of, 200 

incision of, 200 
Duboisine, 81 

EAS, anatomy of, 145 
curette, 192 

external, 143 

forceps, 192 

internal, 155 

middle, 145 

syringe, 191 
Ecchymosis, 46, 63 
Ectasia, 70, 77 
Ectopia, 18, 43 
Eczema of lid, 37, 47 

external auditory meatus, 182 
Egyptian ophthalmia, 55 
Electrolysis, 41 

Embolism of central artery, 104 
Emmetropia, 130 
Emphysema, 46, 

inflation, 205 
Endarteritis, 104 
Endothelioma, 115 
Enophthalmos, 22, 117 
Entropion, 18, 41, 57 
Enucleation, 83, 100, 111, 119, 126 
E.p\ca.iit\\\ia, 47 
\ "Ep\ac\«tV\AS, 1^ 
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Hearing, testa of, 173 






Erythema, 47 


Hemorrhage, irlrawular, 77, T,, Ui. 
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Eustachian catheter. 170 


from oar, WS 


bougie, 205 


of orbit, 117, 146 


tube, 151 


Herpes cornea, 74 




Heterophoria, 136 




Holmgren's color test, 30 


ExciBion of lachrymal buc, 35 


Hutcliinaon's teeth, 69 


Exophorio. 136 




Exophthalmic goitre. 117 


Hypertemia of labyrinth, 243 




of optic nerve, 112 


External anditory meutus, 144 


of retina. 101 


diseases of, 178 


Hypermetiopia, 136 


Eyeball, SS 


Hypopyon, 67, 8a 


FACIAL iierre, 149 
r paralygiB of, 333 


1 Incision of drumhead, 236 


Fenestra ovalis, 148 


Incus, 150 




Inflation of tympanum, lliS 


Fibroma. 64. 115 


Iridectomy, 81, 93, 112, 127 


Field of vision, 27, 115 




Finien light, 48 


Iridocyclitis, 67, 77, 125 


Foilicuiaris, 53 




Forceps, fixation, 04 


Iridotomy,12r 

Iris, ao 

Iritis, 57, 87, 69, 76, 78, 91, 97 


Foreign bodies in coiijnnptiva, 60 


in cornea, 72 


plastic, 7!) 


iu eyuball, 118 


purulent, 82 


Id axtemal aaditorv meatus, 192 




Fovea centralis, 35 


tuberculous, 83 






Pnndna,a4 


TACOBSON'S nerve, 147 
Jiesche-Alt operation, 43 




PALTON'S whistle, 177 
U Ganglion spiraie. 161 


Jugular fossa, 149 




(llaacoma, BO, 97, 91, 97, 106, lin, 118 


17 ERATITI9, flfl 
iV Keratoconus, 71 


Glioma of optic nerve, 115 


of retina, 106 


Kcratoglobus, 118 




K era tome, 112 


Gouorrhcea, 78 


Knapp-B roller forceps, 58 


Gout, 51, 68, 76 


Konig's rods, 176 


Grfflfe's knife, 94 


KrSiilein operation, 116 


operation for entropion, 42 




for ptosis, 45 


T ABYRINTH, 156 
Jj diseases of, 242 


Bymptom, 117 


Gumma of choroid, 110 


Idchrymsl abscess, 35 


of ciliary body, 88 


apparatna, 17, 31 


of conjanetiva, B3 


fistula, 36 


of eiteniBl andihirv meatus, 188 


gland, 17, 31 


of iris, 80, 84; of lids, 46 


abscess of, .33 






IIAAB magnet, 118 

11 Ha^matomaaurifl, 180 
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f/imina RpiralJA, 157 
mem oran oils, 157 
(nmtumtif J 57 

J>'fi.«i, crystalline, 21 

flifflocation of, 21, 98 
IjnnmrHf 127 
fitf;nticoniJH, fl8 
fitf;fir^ma, 20, 53, 67 
li^tiksemfa, 101 
lA-Ynior palati mnscle, 152 
Lid rfctra<!tor», 19 
fjgameutam Bpirale, 160 
Light flense, 30 
Limbus, 19 
Lipoma, 64 
Lithiafiig, 51 
Ixybule of ear, 144 
l»comotor ataxia, 141 
Lupus, 46 

Luxation of lens, 98 
Lymphangiectasis, 63 

MACULA, 25 
acoustica, 159 

of cornea, 20 
MadarosiH, 37 
Magnet, 118 
Malaria, 6rt, 76, 101 
Malleus, 150 

MaHsage, middle car, 220 
Mastoid al>scess, 2^i4 

antrum, 155 
diseases of, 234 
Meatus, external auditory, 144 

diseases of, 178 
Megalophthalmos, 22, 117 
M(;ibomian gland, cyst of, 39 

scoop, 41 
Melanoma, 8.3 
Membrana Imsilaris, 160 

tympani, 145 
Membrane of Corti, 161 

of R(!iHsner, 160 

of Shrapnel 1, 145 
Membranous labyrinth, 158 
Meningitis, 113, 116,236 
Metamorphopsia, 101 
Metastatic conjunctivitis, 55 
Microphthalmos, 22, 117 
Minors' nystagmus, 142 
Morgagnian cataract, 93 
Mucocele, 33 
Muaclea of anricle, 144 
external, of eye, 30, 135 



Muscles of leTator palali, 15^ 

stapedioa, 153 

tensor palati, 152 
tympani, 153 
MydriaticSy 85 
Myopia, 105, 129, 132 
Myosis, 85 
Myringitis, 200 
Myxoedema, 46 
Myxoma, 115 

VASAL catarrh, 51, 59 

il duct, 17 

passages, 167 
Nasopharynx. 167 
Near point, 27 
Nebula, 20 
Nephritis, 46, 112 
Night blindness, 104 
Nose, examination of, 167 
Noyes, forceps, 59 
Nyctalopia, 104 
Nystagmus, 142 

OBLIQUE illumination, 20 
Occlusion of popil, 80 
CEdema of drumhead, 209 
of lid, 38, 46 
of mastoid, 235 
of optic nerve, 113 
of retina, 104, 107 
Onyx, 67 
Opacity of cornea, 66 

vitreous, 99, 133 
Ophthalmia neonatorum, 52 

sympathetic, 78, 125 
Ophthalmometer, 130 
Ophthalmoplegia, 141 
Ophthalmoscope, 22, 129 
Ophthalmoscopic examination, 24 
Optic neuritis, 112 
Orbit, 21, 116 
Orthophoria, 136 
Osseous lamina spiralis, 157 
Ossicles of ear, 149 
Osteoma, 116 
Otitis externa, 183 
circumscripta, 185 
diffusa, 183 
interna, 242 
media, 207 
catarrhal, acute, 207 

chronic, 213 
purulent, 227 
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Otomycosis, 18^ 
Otosclerosis, 214 

PAGENSTECHER'S operation, 45 
Palpebral fissure, 17 
Fauas operation, 45 
Pannus, 57, 74 

Panophthalmitis, 57, 67, 77, 100, 116 
Papilloma, 64 
Paralysis orbicularis, 43 

of facial nerve, 223 
Pemphigus, 63 
Perichondritis auriculae, 181 
Perimeter, 30 
Periostitis, 116 

Pharynx, examination of, 107 
Phlegmon of lachrymal sac, 35 
Phlyctenular conjunctivitis, 59 

keratitis, 70 

ulcer, 65 
Photometer, 30, 137 
Phthiriasis, 47 

Phthisis bulbi, 59, 67, 78, 118 
Pigmentation of cornea, 75 
Pinguecula, 63 
Pink eye, 49 
Pinna, 144 
Politzer's acoumeter, 174 

air bag 169 

method of inflation, 169 
Polycoria, 84 
Presbyopia, 134 
Prisms, 128 

Processus cochlear iformis, 149 
Prolapse of iris, 73, 83, 96 

of lachrymal gland, 17 
Promontory, 148 
Proptosis, 22, 116 
Protargol, 51, 54 
Pseud o-glioma, 100, 104 
Pterygium, 62 
Ptosis, 17, 43, 141 
Pulsating exophthalmos, 117 
Punctum lachrymale, 32 
Pupil, 21, 84 
Pupillary membrane, 84 
Pyramid, 149 

RADIUM, 148 
Refraction, 127 
Reissner, membrane of, 160 
Retina, 101 
Retinal pigment, 25 

vessels, 25 
Retinitis, 101, 124 



i Retinoscope, 129 
Retraction of drumhead, 165 
Retrobulbar neuritis, 113, 114 
Retroflexion of iris, 83 
Retrotarsal fold, 19 
Rheumatism, 51, 68, 76, 112, 116 
Rickets, 68 
Rinn6 test 175 
Rupture of choroid, 77, 111 

of drumhead, 197 

of eyeball, 77 

of iris, 77 

SACCULE, 159 
Saenusch operation, 68 
Sarcoma of choroid, 110 

of ciliary body, 88 

of coiijunctiva, 64 

of lid, 48 

of optic nerve, 115 

of orbit, 116 
Scala media, 160 

tympani, 157 

vestibuli, 157 
Sclera, 19 
Scleral ring, 25 
Scleritis, 76 
Sclerochoroiditis, 110 
Sclerokeratitis, 76 
Sclerotomy, 124 
Scopolamine, 81 
Scotoma, 30, 114 
Scrofulous conjunctivitis, 59 
Sebaceous cyst, 125, 179 
Seborrhoea, 37 
Second sight, 91 
Semicircular canals, 156 
Scpticsemia, 116 
Serpiginous ulcer, 65 
Shadow test, 129 
Shrapnell's membrane, 146 
Sideroscope, 118 
SiegeFs otoscope, 166 
Sinus, lateral, 155 

thrombosis of, 236 
Snellen's operation, 43 
Snow blindness, 107 
Speculum, Gruber's, 164 
Squint, 138 
Stapedius muscle, 153 
Stapes, 149 

Staphyloma, 53, 67. 76, 110, 132 
Stell wag's sign, 117 
Still icidium, 17 
\ Stye, ^ 
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INDEX. 



Hyt'^miHf '47 
Hy$$th\MtUiirott, iHi 
Hyi$timiht*4'>Umty, 117, VM 

ifphiUii\m\ii, 7H, V^f 

HyiilillU, 44, 4«, fW, r;7, <JH, 7«, 78, 
)0I, l<K^ 11^ JHJ, 141, IHH 

flUllHAMiJiiior, :«^ 4:j 
1 Tiir»t'/rrlm|»liy, 4^5 
'I'lriioU/iiiy, 1JJ7, 1J«^ 
'IVimloii, 5^J 

'V*^i *'Mm% 127 

'V\nm\\mn\'n lantern, 30 
Throtu)Hfiiin, l?w 
TliyroidfcCtrimy, 117 
Tol/ar^i amblyopia, 114 
TonKils, diseased, lff7 
Trachoma, 55 
Tremulous iris, 21, 83 
Trichiasis, 18, 41, 57 
Tubal diseases, 202 
Tul>e, Eustachian, 151 

auscultation, 168 
Tumors of ciliary body, 88 

of conjunctiva, 64 

of cornea, 75 

of eyeball, 117, 124 

of iris, 83 

of lid, 47 

iif orbit, 116, 141 

vasr;ular, 48 
TuninK-fork, Blake's, 175 



ifJ, 



Tun in jj- fork, I)ench*s, 176 
Turbinates, enlarged. 167 
Tylosis, 37 
Tympanic cavity, 147 

diseases, 19^) 

plexuJt, 154 
Tympanum, 147 



U 



UKK of cornea, 57. 64 
Umbo, 146 



Utricle, 15S 

\:ACCINE ulcer. 46 
Valsalvian method of iufiation, 

166 
Van Milligan operation, 42 
Vestibule, 156 
Vi«on, 26 

field of, 30 

testing, 26 
Vitreous, 21, 99 

TIT EBEB'S test, 177 
f Y Wilde's incision, 238 
Williams' lantern, 30 
Wounds of ciliary l>ody, 8« 

of conjunctiva, 60 

of cornea, 73 

of drumhead, 196 

of iris, 83 

of sclera, 77 



XANTHALASMA. 48 
Xerosis, 57, Gl 

YELLOW spot, 48 
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